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U3NG CANCER: EXECOTIVE SUMMARY 


The smoking and health controversy remains unresolved, 
despite claims to the contrary. This is clearly demonstrated by 
the many still unanswered questions about the relationship between 
smoking and lung cancer. Without resolution of such gaps, it 
cannot be maintained that cigarette smoking has been proven to 
cause lung cancer. 

The causal hypothesis regarding smoking and lung cancer 
is based mainly on population (epidemiological) studies in which 
smoking has been reported to be statistically associated with lung 
cancer mortality. Although such studies can provide a great deal 
of information and can identify many variables, such as smoking, 
diet, genetic predisposition, and occupational exposures, as risk 
factors for the development of the disease, statistical information 
alone can never establish causation. The role of statistics is to 
indicate areas for further investigation — not to draw conclusions 
about scientific causation. 

Furthermore, epidemiological studies have inherent 
limitations; they cannot adequately take into account the possible 
influence of various factors also associated with lung cancer 
development, such as the genetic backgrounds, the lifestyle choices 
(e.g., diet), and the environmental exposures (e.g., occupation) 
which vary among people, particularly among smokers and non-smokers. 
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Scientists have long recognized that these factors may be involved 
in disease development. Consequently, statistical reports on 
smoking and lung cancer which did not and frequently could not 
account for these factors are of limited value in establishing 
causation. As a scientist who believes smoking is involved with 
lung cancer has conceded, "It is clear that the riddle of smoking 
and lung cancer will continue to challenge the ingenuity of 
epidemiologists." 1 

Moreover, despite what is alleged about the statistics 
on smoking and health, some of the data do not support the claimed 
causal relationship. For example, if smoking causes lung cancer, 
why do the vast majority of even "heavy" smokers in the studies 
not develop lung cancer? 2 Also, under the causal theory, one 
should expect higher lung cancer death rates in countries where 
more cigarettes are smoked. However, this is not always the case 
as shown by the following examples which take into account the 
latency period or the number of years claimed to be required 
between exposure to cigarette smoking and the development of lung 
cancer. In the United Kingdom, where cigarette consumption was 
lower in 1930 than in the United States, lung cancer death rates 
in 1950 were higher. Also, Japan had higher consumption in 1930 
than Germany, Spain and France, but much lower lung cancer death 
rates in 1950 than those three countries. 3 There are no data to 
suggest that this has changed in more recent years. 
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Although hypotheses and theories appear frequently in 
the literature, no biological mechanisms have been presented to 
explain how cancer is caused, either by smoking or by any other 
factor. Hypotheses and theories are, by their very nature, 
speculative and unproven. In this regard, two scientists have 
commented, "Although a large number of factors have been associated 
with the development of malignant neoplasms fcancers] in humans, 
the mechanisms involved are still largely unknown." 4 Without 
knowledge of how an agent causes disease, one must conclude it is 
still a suspect, not an established cause. 

The results of laboratory studies and animal experiments 
also have been inconclusive. Although thousands of laboratory 
animals have been exposed to whole fresh tobacco smoke, no animal 
inhalation experiment with fresh whole tobacco smoke has resulted 
in the production of human-type lung cancer. ^ Those who claim 
that cigarette smoking causes lung cancer have been unable to give 
a satisfactory explanation for this scientific gap in their chain 
of evidence. 

In conclusion, the deficiencies and weaknesses in the 
data from the statistical studies and the laboratory investigations 
and animal experiments point out sharply how much more needs to be 
learned before the smoking and health controversy can be finally 
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resolved. Thus, despite the claims that are frequently made about 

« 

smoking and health, it has not been scientifically established 
that smoking causes lung cancer. 
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LONG CANCER 


Foremost among the charges against cigarette smoking is 
the claim that smoking causes lung - cancer. Certainly, there are 
few, if any, who have not heard that claim. What has not been so 
well-publicized are the scientific data that are inconsistent with 
this claim and the vital questions that remain unanswered about 
the nature of the reported relationship between smoking and lung 
cancer. 




Individuals making this assertion against smoking rely 
primarily on data from population (epidemiological) studies which 
have reported a statistical association between smoking and lung 
cancer. To say that there is a statistical association between a 
factor such as cigarette smoking and a disease such as lung cancer 
means that the factor, commonly referred to as a "risk factor," and 
the disease frequently occur together, or change together. However, 
it does not mean that a cause-and-effeet relationship has been 
established. Thus, while epidemiological, studies can identify 
risk factors such as smoking, diet, genetic predisposition, and 
occupational exposures, they cannot answer the important question 
of whether such associations have causal significance. Moreover, 
as many scientists have pointed out, demonstration of a biological 
mechanism and evidence from laboratory studies and animal 
experiments are needed to bridge the gap between reports of a 
statistical association and assertions of a causal relationship. 
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Without resolution of such gaps, it cannot be maintained that 
cigarette smoking has been proven to cause lung cancer. 

Epidemiological Studies 

The causal hypothesis regarding smoking and lung cancer 
is based mainly on epidemiological studies in which smoking has 
been reported to be statistically associated with lung cancer 
mortality. Epidemiological studies are primarily counting studies. 
Study subjects are divided into groups such as smokers and 
nonsmokers, deaths from certain specific diseases are counted, 
death rates are calculated, and comparisons of those death rates 
are made. It is apparent from this description that epidemiological 
studies do not in themselves address the biological mechanism for 
the disease studied. 

There are two major types of epidemiological studies 
generally referred to in this context: retrospective and 
prospective. A retrospective study selects a group of people with 
lung cancer, usually hospital patients or hospital deaths, and 
then tries to go back in time through the use of questionnaires 
or records or interviews with relatives to collect information on 
their personal backgrounds, including their smoking histories. In 
one type of retrospective study, called a case-control study, the 
persons identified with the disease are compared to a group without 
the disease called controls. A prospective study identifies a group 
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of people without lung cancer, and, like a retrospective study, 
collects information on their personal backgrounds, including their 
smoking habits, but, unlike a retrospective study, follows them 
forward in time to observe any disease patterns they may develop. 
In both types of studies, the data collected are then arranged 
into various categories and statistical tests applied to determine 
if one group (smokers) differs from another (nonsmokers) with 
respect to a particular disease (lung cancer), and if that 
difference is related to any of the conditions, behaviors or other 
factors in the lives.of the people in the study. 

These statistical studies can provide a great deal of 
information, and perhaps that is why people have become accustomed 
to saying that statistics "prove" something. However, such 
epidemiological data alone cannot prove causation. Even the 1964 
U.S. Surgeon General's Report on Smoking and Health (frequently 

f 

referred to as the Terry Report) conceded: 

Statistical methods cannot establish proof of 
a causal relationship in an association. The 
causal significance of an association is a 
matter of judgment which goes beyond any 
statement of statistical probability. 1 

Statisticians have attempted to resolve this dilemma in 
a variety of ways. For example, in 1959, Sir Austin Bradford Hill, 
who is regarded as a pioneer in the field of medical statistics. 
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proposed nine criteria which he suggested should be considered 
before deciding whether a statistical association might be* causal. 
However, after a lengthy discussion of these criteria, he conceded 
that "Hone of my nine viewpoints can bring indisputable evidence for 
or against the cause-and-effect hypothesis and none can be required 
as a sine qua non." 2 

The authors of the 1964 Surgeon General's Report set out 
their own criteria for determining whether the reported association 
between smoking and certain diseases might be causal. These 
criteria have been utilized in the subsequent reports from the 
Surgeon General's office, including the 1982 report which focused 
exclusively on cancer. However, the application of the criteria 
to the epidemiologic data on smoking and lung cancer has also raised 
questions. For example, following the publication of the 1982 
report, the late Philip R.J. Burch, an eminent medical physicist 
from the United Kingdom's University of Leeds, contended that an 
analysis of the epidemiologic data "show that not one of the 
criteria, plausibly interpreted, is satisfied by the epidemiologic 
evidence for lung cancer." 3 He specifically noted that even though 
the relative risk ratios for lung cancer mortality for 35 
retrospective studies published during the period 1939-1970 and 
listed in the 1982 report tend to be greater for smokers than 
nonsmokers, they cover a very wide range, from 1.2 to 36.0 for men 
and from 0.2 to 5.3 for women. He also noted that similar data 
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were reported for the eight prospective studies listed in the 
report. For those studies, the mortality ratios (cigarette* smokers 
vs. nonsmokers) ranged from 3.76 to 14.2 in males and from 2.03 to 
5.0 in females. Professor Burch stated, "With ratios showing a 
range, overall, of more than two orders of magnitude it is not 
self-evident that any acceptable criterion of consistency has been 
satisfied." 4 

Professor Burch also pointed out anomalies in the "dose- 
response" relationship reported in several of the prospective 
studies. When he analyzed the relative risk of lung cancer — for 
onset in British male doctors and death in Japanese males — as a 
function of the daily amount of cigarettes smoked, he noted that 
the calculated risk between the two groups for the same amount 
smoked differed tremendously: 

At first sight, the sheer magnitude of the 
differences is the most astonishing feature, 
the relative risk at 38 cigarettes a day being 
just over 50 for the British doctors and around 
5 in Japanese males. A factor of 10 is not 
readily explained away in 'causal' terms and 
(small) adjustments for the duration of smoking, 
etc. 5 

Based on such observations, it is apparent that statistics 
can only indicate the likelihood that any observed disease patterns 
are not caused by chance and point to areas for further investiga¬ 
tion. As a distinguished American medical statistician once noted: 
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The cause of cancer is fundamentally not a 
statistical question, but a biologic one. 
Statistics, if critically and carefully used, 
can provide useful 'leads,’ but the definitive 
investigations must come from the biologic 
sciences, pathology, pharmacology, chemistry 
and so forth. All of them together must be 
brought to bear on the problem, if we are to 
answer the specific question at hand, and the 
many other questions that are involved.^ 


Moreover, epidemiological studies have inherent 
limitations. For example, smokers are a self-selected group, which 
means that they differ from nonsmokers in many ways besides their 
smoking habits. These include differences in lifestyle, 
characteristics and behaviors, such as eating habits and exercise 
patterns. Therefore, comparisons of smokers and nonsmokers made 
without regard for other differences are subject to scientific 
criticism. Nor can epidemiological studies adequately take into 
account the possible influence of such factors as occupational 
exposures, inherited tendencies to develop certain diseases, and 
many other biological and behavioral unknowns. Scientists have 
long recognized that these factors may also be involved in disease 
development. Consequently, statistical reports on smoking which 
do not and frequently cannot account for these factors are of 
limited value in establishing causation. A scientist who personally 
believes smoking is involved with lung cancer has conceded "it is 
clear that the riddle of smoking and lung cancer will continue to 
challenge the ingenuity of epidemiologists." 7 
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Inconsistencies in the Epidemiological Studies 


Many inconsistencies which raise questions about a causal 
relationship between smoking and lung cancer have been noted in 
the epidemiological studies. While the precise meaning of these 
inconsistencies may be unclear, they show that the case against 
smoking is not as simple as many people would like to believe. 

For example, reports that lung cancer was starting to 
increase began to appear in the scientific literature before the 
marked increase in the popularity of cigarette smoking. 8 A medical 
doctor who studied these issues noted that English and French 
physicians were describing the clinical and pathological 
manifestations of lung cancer in medical journals more than 150 
years ago, and that during the latter half of the 19th century, a 
great number of cases were reported in England, France, Germany 
and the United States. As he observed, "All this took place a long, 
long time before cigarette smoking became popular." 9 

There are other inconsistencies. For example, if smoking 
causes lung cancer, it would be reasonable to expect higher lung 
cancer rates in countries where more cigarettes are smoked. But 
that is not always the case, as shown by the following examples 
which take into account the latency period or the number of years 
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claimed to be required before cigarette smoking leads to the 
development of lung cancer, generally about 20 to 30 years. - In 
Great Britain, for example, where cigarette consumption was lower 
in 1930 than in the United States, lung cancer death rates in 1950 
were much higher than in the U.S. On the other hand, in Japan, 
where cigarette consumption was higher in 1950< than in Germany, 
Spain and France, lung cancer death rates in 1970 were much lower 
than in those three countries. 10 There are no data to suggest that 
this has changed in more recent years. 

Also, if smoking causes lung cancer, why do the vast 
majority of even "heavy" smokers in the epidemiological studies 
not develop lung cancer? 11 Moreover, the same type of 
epidemiological information used to suggest that lung cancer has 
increased in smokers suggests that it may also have increased in 
nonsmokers. 12 

Furthermore, if smoking causes lung cancer, one would 
expect that the earlier a person starts to smoke and the more he 
smokes, the sooner he would get lung cancer. Yet nonsmokers and 
smokers (whether they smoke a little or a lot) all appear to develop 
the disease at about the same average age. 13 According to one 
expert: "That both the age of starting to smoke, and the rate of 
smoking, should have no appreciable influence on the average age 
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of onset of lung cancer greatly taxes, if it does not destroy, any 
causal hypothesis." 14 


In addition, if smoking causes lung cancer, it would 
seem unlikely that there would be large differences in lung cancer 
rates among different races or ethnic groups and between men and 
women, regardless of their smoking habits. However, it has been 
reported that there were fever cases of lung cancer among Chinese 
and Japanese women living in Hawaii who smoked than among Hawaiian 
women who smoked. 15 It has also been reported that women in Hong 
Kong have a very high rate of lung cancer compared to women in 
other countries but that they smoke less. 16 In contrast, women in 
most other countries have lower rates of lung cancer than men, 
even if they smoke the same amount. 17 



Moreover, if smoking caused lung cancer, smokers who 
inhale cigarette smoke would presumably have higher rates of lung 
cancer than those who do not inhale. However, in some studies, 
lower lung cancer rates have been reported among inhalers than 
among noninhalers. 18 

There are other reported observations of a similar nature 
which appear inconsistent with the causal hypothesis. For example, 
although inhaled cigarette smoke is distributed equally between both 
lungs, lung cancers very rarely occur simultaneously in both lungs. 
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Similarly, cancer rarely occurs in the trachea (the "windpipe"), 

« 

even though this organ is exposed to more tobacco smoke than either 
lung, because all the smoke going to the lungs passes through it. 
Likewise, there has been little change in the incidence of 
laryngeal cancer over the past decades, even though tobacco smoke 
also must pass through the larynx (the "voicebox") on its way to 
the lungs. 19 

Such inconsistencies in the epidemiological studies raise 
serious questions about the causal hypothesis. 

Increased Hortalitv - Real or Apparent? 

In recent years, there have been reports of a so-called 
"epidemic" increase in lung cancer deaths. Some point to this 
"epidemic" and simultaneous increases in the number of people who 
smoke as "proof" that smoking causes lung cancer. They find this 
simplistic explanation appealing, but is it supported by the data? 
A review of the scientific literature suggests that numerous 
concerns have been expressed about the reliability of such data. 
At the very least, such concerns should prompt further serious 
consideration before attempts are made to answer this question. 
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Diagnostic Problems 


Many scientists have noted that the apparent increase in 
lung cancer nay well reflect a greater ability to detect lung cancer 
rather than actual increases in the disease itself. They speculate 
that many lung cancer cases were never discovered in the years 
before nore sophisticated diagnostic techniques were available; 
that is, lung cancer was underdiagnosed over a long period of tine. 
Many of these sane scientists believe that this inproved diagnostic 
capability has been accompanied by another type of diagnostic error, 
the tendency toward overdiagnosis. In other words, primary lung 
cancer may now be diagnosed in patients who do not have the 
disease. 


These scientists also believe they know how the tendency - 
toward underdiagnosis may have occurred. Before the middle of 
this century, doctors were limited in their ability to detect lung 
cancer because they lacked the principal diagnostic methods — 
x-ray, bronchoscopy, and sputum cytology — now being used. One 
researcher, who studied the impact of these developments, has 
observed: 


The prodigious increase in lung cancer during 
the past three decades is not due to the 
exposure of the population to an alleged 
carcinogen but is the natural consequence of 
the widespread use of techniques not previously 
available. 20 
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Radically improved techniques in more recent years, such as 
fiberoptic bronchoscopy, mediastinoscopy, computed tomography (CT), 
and magnetic resonance imaging (MRI), may also have contributed to 
reported increases in lung cancer. 21 

Support for the hypothesis that the "epidemic" may in 
part reflect dramatic medical progress can also be found in an 
examination of non-cancerous lung disease trends. For example, in 
1900, the combined crude death rate for respiratory diseases in 
the United States exceeded 450 per 100,000, but there were no death 
rates recorded for lung cancer. 22 It has been estimated that if 
only a very small percentage of the cases diagnosed as tuberculosis 
or other infectious respiratory diseases were actually lung cancer, 
there would have been relatively little increase in the prevalence 
of this disease during the first half of this century. More 
specifically, one researcher has speculated that if only five 
percent of the deaths attributed to tuberculosis and other 
respiratory diseases among males over 35 years of age during that 
period had been lung cancer, it "would have resulted in a twofold 
lung cancer mortality increase between 1914 and 1950, instead of 
the recorded 26-fold increase." Likewise, he speculated that if 
only three per cent of the cases certified as dying of respiratory 
diseases had actually died of lung cancer, "the increase would have 
tripled." As he pointed out, "Experienced clinicians will find 
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little difficulty in postulating an error of 10 or 20 per cent in 
the clinical diagnosis of bronchogenic carcinoma, particularly, in 
an era devoid of x-ray examination, bronchoscopy, thoracotomy, and 
cytology." 23 Interestingly, recent studies have shown that lung 
cancer is still being confused with diseases such as tuberculosis, 
pneumonia and bronchitis. 24 

The theory that lung cancer has been overdiagnosed in 
recent years is supported by the results of studies comparing 
clinicians' diagnoses of lung cancer with autopsy findings of actual 
causes of death. Such studies have consistently reported large 
discrepancies. One chest specialist, using microscopic techniques, 
could confirm only 44 percent of the cases diagnosed by the 
clinicians as lung cancer. 25 He observed that a large part of the 
difficulty appeared to revolve around the clinician's opinion about 
the cancer's site of origin. Apparently, the overdiagnosis often 
occurs because the clinician classifies a lung cancer as primary, 
or originating in the lung, when in fact the cancer originated 
elsewhere and then metastasized or spread to. the lung to cause a 
secondary, or metastatic, cancer. Without more detailed study, it 
is often impossible for the clinician to know that this occurred. 

Yet another diagnostic phenomenon called "detection bias" 
may also be distorting the epidemiological picture regarding smoking 
and lung cancer. Detection bias occurs when a disease is diagnos- 
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tically sought more vigorously in people who are exposed to the 

• <• 

suspected cause than in people without such exposure. That is, 
smokers are more likely to be given more diagnostic tests for lung 
cancer and, therefore, to be diagnosed with the disease than 
nonsmokers. A medical university research group confirmed its 
suspicion that such a bias may occur when it analyzed materials 
from populations of living and deceased patients and determined 
that lung cancers are less likely to be detected in certain groups 
of individuals, including nonsmokers. 26 The group asserted that 
its findings "indicate the scientific desirability of a 
reevaluation" of the reported association between cigarette smoking 
and lung cancer, "using newer epidemiologic methods that can 
compensate for the impact of detection bias in observational 
research." 27 


In summary, as a U.K. medical physicist has stated, diag¬ 
nostic error may be largely responsible for the reported increases 
in lung cancer: 


Post-mortem studies of the frequency of lung 
cancer show that the most important factor in 
the increase of recorded lung cancer has been 
clinical diagnostic error. Severe under¬ 
diagnosis during the earlier part of the century 
was eventually followed, in the past decade or 
so, by overdiagnosis. 28 


14 
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Death Certificates 


Another problem involved in assessing reports of an 
"epidemic" increase in lung cancer and its relationship to cigarette 
smoking is the type of data researchers rely on to describe large- 
scale mortality patterns. Most of the data are taken from death 
certificates. However, studies conducted to determine whether 
death certificates accurately reflect the actual cause of death have 
determined that such data may contain many errors. In fact, one 
researcher asserts that this information is "notoriously 
inaccurate." 2 9 


Errors in death certificate information have been chiefly 
attributed either to misdiagnosis or to recording errors. Errors 
related to misdiagnosis occur if the physician incorrectly 
diagnosed the patient's final disease and that inaccurate 
information is then entered on the death certificate. This occurs 
because the physician's diagnosis, usually found in the clinical 
or hospital record, generally serves as a basis for the cause of 
death listed on the death certificate unless it is corrected on 
the basis of laboratory or autopsy results. . 

Studies utilizing autopsy findings to evaluate the 
accuracy of clinical diagnoses have reported finding a high rate 
of error. In those studies, scientists have compared the results 
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of autopsies, which are considered the best and most reliable source 
of information on cause of death, with the causes of death listed 
on the death certificates. Such studies have consistently reported 
serious error rates between major clinical and autopsy diagnoses, 
ranging from 20 to 40 percent. Some have even reported error rates 
up to 60 percent. 30 

Of the various cancer sites analyzed in such studies, the 
lung frequently has received special attention from investigators 
interested in questions of diagnostic accuracy. Their research 
findings, while differing in some respects, have been consistent 
on one point: the rate of misdiagnosis of lung cancer has been 
high. Yet there seemed to be no consistent patterns or obvious 
explanations for the discrepancies. 

Studies have reported that lung cancer has either been 
overdiagnosed (cases diagnosed as lung cancer turned out to be 
something else) or underdiagnosed (cases diagnosed as something else 
turned out to be lung cancer) . In one study of 493 cancer cases in 
a Mew York City hospital, for example, more than 50 percent of the 
clinical diagnoses of lung cancer were reportedly found to be 
incorrect at autopsy. 31 Conversely, a Boston hospital study 
reportedly found that a large number of lung cancer cases had been 
missed clinically. Of the lung cancers confirmed at autopsy, 27 
percent had not been diagnosed in the hospital. 32 Other studies 
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from countries as diverse as Israel, 33 Finland, 34 Scotland, 35 and; 
the United States 36 have also reported varying rates of 
overdiagnosis and underdiagnosis of lung cancer. 

The second major source of errors in death certificate 
information occurs if the physician makes the correct clinical 
diagnosis, but it is not properly recorded on the death certificate. 
In 1979, for example, U.S. researchers compared the hospital 
diagnosis for nearly 10,000 deaths with the underlying cause of 
death recorded on the death certificate. They reported finding 
differences in nearly 30 percent of the cases. 37 

Various theories have been advanced for such recording 
errors. It has been suggested, for example, that many physicians 
may not regard accuracy in death certificate information as an 
important concern. One pathologist commented that many physicians 
regard the death certificate as "a document which simply declares 
that the death was due to natural causes and [which] does not have 
medico-legal significance." He also noted that "doctors certifying 
deaths often fail to realise that the information they record is 
utilised by the statistician for compiling data of epidemiological 
significance." 38 Although physicians may not regard accuracy in 
recording death certificate information as important, 
epidemiologists certainly do. As one study noted, such errors 
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could cause "interference with accurate epidemiologic association 
between exposures or risks and various disease outcomes." 39 

Thus, it is apparent that although mortality statistics 
are often relied on by investigators, there may be little 
recognition that such data may contain inaccuracies. Accordingly, 
extreme caution is warranted in the evaluation of epidemiological 
studies using mortality data. 

Comparisons in Luna Cancer Mortality Trends 

One of the methods that have used to support the claim 
that "epidemic" increases in lung cancer are due to cigarette 
smoking has been to compare national and international trends in 
lung cancer mortality with cigarette consumption data. Again, 
however, such comparisons may be oversimplifications of the data 
and, therefore, not be reliable. They do not take into account, 
for example, that as the world's population has grown in size, 
life expectancy has generally increased markedly. This is 
significant because many diseases associated with smoking, including 
lung cancer, are also frequently diseases of old age. 40 Nor do 
they take into account the possible influence of changes over time 
in diagnostic and classification criteria for lung cancer and in 
coding rules for death certificates that make such trends suspect. 


2025500139 
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In general, the information on the cause of death recorded 
on death certificates in most countries is based on terminology 
from a coding system called the International Classification of 
Diseases (ICD). This system has been in effect for many years and, 
like many such classification systems, it has been and continues 
to be revised and changed. One of the most recent changes occurred 
in 1968 and had the very troubling effect of changing the lung 
cancer disease categories. Prior to that year, lung cancer had 
been separated into two categories — lung cancer specified as 
primary and lung cancer unspecified as either primary or secondary, 
i.e., metastatic. In that year, however, these two categories 
were combined into a single classification. 41 Consequently, 
information obtained from death certificates before 1968 is not 
generally regarded to be comparable to the information obtained 
after 1968. 42 A professor of epidemiology has argued that this 
revision had the effect of "seriously" complicating attempts to 
trace the patterns of lung cancer in this century by "removing a 
needed safeguard for accuracy": 


Primary and secondary lung cancer are separate 
disease entities, with quite possibly distinct 
different causes. Since ten percent of all 
cancers spread to the lung, and since, for 
nearly twenty years, more deaths were coded 
in the unspecified than in the primary category, 
the combination of those two categories 
seriously confused the lung cancer data. 43 
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Nonetheless, public health officials and cancer societies, in 

* « 

publicizing lung cancer mortality data, have combined the figures 
in both categories without any recognition that some or all the 
cases in the unspecified category may not have been primary lung 
cancer. 44 Additional changes in subsequent revisions of the ICD 
have also been criticized. 45 As one specialist commented, such 
changes are "a disturbing influence in the continuity of record¬ 
keeping and data-retrieval." 46 


D 


Furthermore, some studies report significant differences 
among countries in the coding practices for cancer and death 
certificates. Such differences may, in part, explain variations 
in cancer mortality reported between countries. For example, 
researchers who reportedly found such differences among eight 
countries off the European Economic Community warned that "com¬ 
parisons of mortality statistics for respiratory diseases between 
different countries should therefore be viewed with caution." 47 
Similarly, another analysis of such differences asserted that "there 
is no doubt that such discrepancies explain part of the differences 
in cause-specific mortality between countries.* 48 

Clearly, comparisons of national and international lung 
cancer mortality trends and cigarette consumption used to support 
the causal hypothesis are overs implistic approaches to a 
complicated problem. Such an approach does not take into account 
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the numerous shortcomings of the data utilized. Without an 
appreciation of the difficulties involved, questionable conclusions 
may be drawn. 

Lung Cancer in Women 

Reports that lung cancer death rates have been rising 
rapidly for women are also used as "proof" that increased smoking 
is responsible. Once again, however, an analysis of the 
statistical data indicates that this simple assumption may be 
scientifically inaccurate. For example, the medical university 
group which suggested that "detection bias" may have distorted 
the statistical picture regarding cigarette smoking and lung cancer 
has argued that this may be particularly true for women. They 
reached that conclusion after observing a dramatic increase in the 
use of certain diagnostic techniques in female lung cancer patients 
— from 52 percent of patients in 1953 to 78 percent by 1964. 49 
They commented that their findings, which suggest that "the current 
increase of lung cancer in women may arise mainly from improved 
detection,” also "evoke suspicions that cigarette smoking may lead 
more to the diagnosis of lung cancer than to the disease itself.” 50 

In a related study, these researchers speculated that 
not only "detection bias" but also the increasing role of women in 
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the workplace may have a significant impact on the validity of 
lung cancer statistics: 


As women have increasingly entered the work 
force, they may have received an increased 
exposure to carcinogenic substances; but they 
have also received increased diagnostic 
surveillance from health programs associated 
with industrial employment, 51 


Thus, they suggest that even if the increase in women's lung cancer 
rates is real, other factors besides smoking may be responsible. 
This viewpoint has also been expressed by others. For example, a 
Canadian researcher remarked "much more significant than changes 
in women's smoking habits have been the changes in their 
employment." 52 


Other questions about the relationship between lung cancer 
and smoking in women were raised by a British medical physicist 
who carefully examined male and female lung cancer mortality 
patterns in England and Wales over the past century. He reported 
a "remarkable synchrony in the recorded changes" for both sexes 
during that time. In other words, even though male lung cancer 
rates in those countries have always been higher than female rates, 
the patterns of increase over time in both sexes have been almost 
exactly the same — despite the fact that female consumption of 
cigarettes increased markedly thirty years after the striking rise 
in male consumption. In his view, if smoking caused this increased 
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mortality, the female lung cancer mortality pattern should not 

• <• 

parallel the male pattern in time; rather, the female pattern 
should increase sharply about 30 years after the males*. However, 
he did not observe such differences. He specifically noted that 
"the most striking sustained rise in the increments of mortality 
for both sexes covers the period 1916-20 to 1931-35, when cigarette 
smoking can have made virtually no contribution to the large 
increase" in the female rate. 53 

As these examples illustrate, there are numerous 
difficulties in evaluating the epidemiological studies on smoking 
y and lung cancer. Such difficulties raise serious questions 

regarding the reliability of the underlying data in such studies. 

gig loqipel Meeh ani-sE 

Demonstration of a mechanism by which normal cells become 
cancerous is essential in addressing what role, if any, an agent 
plays in the development of cancer. Although hypotheses and 
theories frequently appear in the scientific literature, no 
biological mechanisms have been presented to explain how lung cancer 
is caused, whether by smoking or by any other factor. Indeed, two 
scientists have commented, "Although a large number of factors 
have been associated with the development of malignant neoplasms 
[cancers] in humans, the mechanisms involved are still largely 

J 
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unknown. 1,54 Without knowledge of how a factor causes disease, one 

« « 

must conclude it is still a suspect, not an established cause. 



> 


The results of laboratory studies and animal experiments 
also raise substantial questions about the nature of the relation¬ 
ship between smoking and lung cancer. Animal studies cited in 
this context have generally used one of two experimental techniques 
— inhalation or skin painting. In inhalation studies, test animals 
are trained to or are forced to inhale cigarette smoke or one or 
more of its constituents. In skin painting studies, "tar" is 
painted on the shaved back or ears of test animals over prolonged 
periods of time. Both techniques are open to scientific criticism. 
Furthermore, despite the extensive use of these and other 
techniques, two well-known anti-smoking British researchers conceded 
that "30 years of laboratory research has yet to identify reliably 
the important carcinogenic factors in cigarette smoke." 55 



Animal inhalation experiments are generally thought to 
provide the most relevant experimental data because such experiments 
come the closest to simulating the human smoking experience. 
Although many such experiments have been conducted, they have failed 
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to show that inhalation of fresh whole tobacco smoke causes human- . 
type lung cancer in animals. This failure has been recognized in 
several U.S. Surgeon General's Reports on Smoking and Health. For 
example, the 1964 Report stated: 


The production of bronchogenic carcinomas [lung 
cancers] has not been reported by any 
investigator exposing experimental animals to 
tobacco smoke. 5 ® 


A similar comment appeared in the 1982 Surgeon General's Report 
which was the most recent to focus on cancer: 


Attempts to induce significant numbers of 
bronchogenic carcinoma in laboratory animals 
were negative in spite of major efforts with 
several species and strains. 57 


The publication, several years later, of the results of 
a massive inhalation study using thousands of mice reaffirmed the 
conclusion of the 1982 report. According to the researchers who 
conducted the study, none of the smoke-exposed mice developed 
squamous cell carcinoma, the type of lung cancer most generally 
associated in the epidemiological studies with cigarette smoking. 
Although some of the animals did develop adenocarcinomas, a type 
of lung cancer not consistently associated with cigarette smoking, 
the same cancers occurred in the control animals; there was no 
statistically significant difference between the two groups. 58 
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A few inhalation studies have reported the production of 
isolated lung cancers. One such experiment, using beagle dogs, 59 
was widely publicized at one time as having provided the conclusive 
inhalation evidence. However, that study, like the other inhalation 
studies, has been heavily criticized for its improper experimental 
design, the experimental procedure followed, and possible 
misinterpretation of the pathological findings. 60 


So-called skin painting experiments prompted a great 
deal of interest because the tumors which resulted are claimed to 
be evidence that similar tumors could develop in human lungs from 
inhaling cigarette smoke. However, it is not appropriate to compare 
skin painting experiments to the inhalation process of humans. 
Perhaps the most important reason is that "tar" is an artificially 
created laboratory product consisting of highly concentrated and 
physicially altered cigarette smoke particulate matter which is 
gathered either by passing cigarette smoke through a cold trap at 
extremely cold temperatures or by using filters and a drying 
process. The substances as found in "tar" are not found in 
cigarette smoke. That may be why this product is sometimes 


referred to as condensate. 
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In addition, the concentrations of "tar" used in such 

• 

experiments are extremely high. One researcher has estimated the 
amounts utilized to be equivalent to an individual smoking over 
100,000 cigarettes per day. 61 Furthermore, the skin and ears of 
laboratory animals are not similar to human lung tissue. Animal 
skin lacks the intricate clearance mechanisms of the lungs, such 
as the mucus blanket which coats the lining of the major airways 
of the lung. Consequently, such experiments have been characterized 
as applying "the wrong material, in the wrong form, in the wrong 
concentration, to the wrong tissue of the wrong animal." 62 

Thus, the animal studies designed to investigate the 
claimed relationship between smoking and lung cancer do not support 
either the popular interpretation of the epidemiological evidence 
or a conclusion of causation. As a knowledgeable observer of 
research in this area has stated: "Bronchogenic carcinoma has 

never been produced by tobacco or its products in any experimental 
animal despite the multiplicity of attempts." 63 [Emphasis added] 
In short, animal studies do not support the claim that cigarette 
smoking causes lung cancer. 

Other Factors 

Lung cancer is said to be multifactorial in etiology. 
That is, many factors may be involved in the development of lung 
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cancer. 


For example, in addition to smoking, occupational 

« m 

exposures, 64 viruses, 65 diet, 66 genetic influences, 67 food 
additives, 68 pollution, 69 depression and stress, 70 impaired body 
defense mechanisms, 71 diesel and gasoline exhausts, 72 and even 
keeping pet birds 71 have been implicated as risk factors. 

Occupational exposures in particular have received a 
great deal of attention as a possible factor in lung cancer 
development. In fact, researchers with the International Agency 
for Research on Cancer (IARC) attempted to estimate the fraction 
of lung cancer cases which may be attributable to occupational 
exposures. Although they determined that the available published 
literature is too limited to make such estimates for the general 
public, they did conclude that the proportion of cases attributable 
to such exposures "can be very elevated (up to 40%) among selected 
populations resident in specific areas." In making these estimates, 
they attempted to take into account the alleged impact of cigarette 
smoking but concluded that it "does not appear to act consistently 
as a strong confounder of the association between lung cancer and 
elevated risks due to the exposure to carcinogens [cancer causing 
substances] in the working environment." 74 

Despite such reports, many workers are still exposed to 
industrial agents for which no occupational exposure standards 
have been established. This problem was recognized by one of the 
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leading authorities on occupational cancer, who warned that such 
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exposures could continue if public attention was concentrated too 
strongly on cigarette smoking. 78 His concerns are shared by others, 
including an expert in environmental contaminants who has studied 
these problems for many years: 

A real question exists if cigarette smoking is 
not diverting attention from the effects of 
occupational exposure on industrial 
workers . . . . 76 

He contends that when both smoking and occupation are considered 
"it is the occupation — and not smoking — that appears to be the 
major cause of cancer." 77 

Other theories have also been advanced. In the 1950's, 
the late Sir Ronald Fisher of England, world-famed statistician 
and geneticist, proposed that "constitutional" factors might be 
far more important than smoking in lung cancer development. 78 His 
hypothesis suggests that some people who have a hereditary 
predisposition for lung cancer also have a hereditary tendency 
toward smoking. More recently, a prominent medical physicist, who 
reviewed much of the literature on smoking and lung cancer, 
concluded that Fisher's hypothesis still provides the best 
explanation of the data. 79 
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In the past few years, another factor has received 
considerable attention. Radon is a naturally occurring radioactive 
gas formed by the disintegration of uranium in the soil. Surveys 
have shown that indoor concentrations of radon gas and its decay 
products can be appreciable. Based on studies of uranium miners 
exposed to radon daughters, it has been asserted that radon may be 
a significant health risk for residents of homes located in areas 
with high concentrations of uranium. In the United States, for 
example, it has been estimated that about 20,000 lung cancer deaths 
a year may be attributed to radon. 80 In the United Kingdom, about 
5,000 mostly lung cancer deaths are attributed to radon. 81 

However, which — if any — of these factors plays a 
role in the causation of lung cancer is as yet undetermined. 

Conclusion 


Despite claims about smoking and lung cancer, it has 
not been scientifically established that smoking causes lung 
cancer. The pathogenesis or development of lung cancer is complex, 
and an understanding of lung cancer causation continues to elude 
the scientific community. Basic issues remain unresolved, and 
much more research is needed to fill the wide gaps in knowledge. 
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LONG CANCER: 


CLAIMS/RESPONSES 

CLAIM : The statistical evidence against smoking is so strong 

that no doubt remains about its harmful effect on health. 

ggSPQNSE: One thing that can be said for certain about smoking is 
that it produces statistics. But, as many have 
emphasized, statistics can be used to "prove" just about 
anything. However, statistical associations alone can 
never prove cause-and-effect relationships; they simply 
provide leads for further research. 1 

In addition, the statistical studies on smoking and health 
have been challenged scientifically. Many of the 
population studies from which those statistical 
associations are reported have been criticized as being 
seriously flawed in their methodology and reliability of 
information. For example, many have relied on death 
certificates for information on causes of death, but 
numerous studies have reported that death certificates 
contain inaccurate information. 2 Such errors can arise 
where, for example, an individual is diagnosed as having 
lung cancer but at autopsy is found to have had a primary 
cancer in another site, for example the kidney, that 
metastasized or spread to the lung. If the death 
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certificate is not revised to reflect the results of the 
autopsy but instead retains the initial diagnosis, which 
has been shown to occur, then that incorrect information 
will be used in future studies. 

Furthermore, many of these statistical studies have failed. . 
to take into account numerous other factors that have 
been associated with lung cancer in addition to smoking, 
such as lifestyle, genetic and inherited traits, 
occupational and environmental exposures, and 
psychological variables. 3 

Finally, the reported "epidemic" of deaths attributed 
to smoking may be in part art if actual and misleading. 
Because diagnostic techniques have greatly improved over 
the last 50 years with the development of such tools as 
the x-ray and the bronchoscopy, many cases of diseases 
such as lung cancer are diagnosed today which were either 
missed or misdiagnosed earlier. 4 Thus, the "epidemic" 
may reflect dramatic medical progress. As the world's 
population grows in size, life expectancy has generally 
increased markedly. This is significant because many 
diseases associated with smoking are also frequently 
diseases of old age. 


2 
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CLAIM : 


Smoking causes lung cancer. 


jtESPONSE: This is a misstatement. How can people claim that it 
has been proven that smoking causes lung cancer when 
science has not determined the mechanism by which a normal 
lung cell becomes cancerous? 1 Without this scientific 
understanding, this claim must be viewed as just that, a 
claim or conjecture — not an established fact. 

There is a statistical association between smoking and 
lung cancer, but even the first U.S. Surgeon General's 
Report conceded that statistical associations alone cannot 
prove a causal relationship. 1 Yet much of the existing 
data cited in support of a causal relationship between 
smoking and lung cancer is, in fact, based on statistical 
studies. 

Moreover, eminent scientists have questioned the data on 
smoking and lung cancer because of its many 
inconsistencies and its failure to answer such basic 
questions as: 

Why do the vast majority of "heavy smokers" in any 

study never develop lung cancer? 3 On the other 
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hand, why do a significant percentage of nonsmokers 
get lung cancer? 4 

— Why don't lung cancer rates in countries such as 
Japan parallel cigarette consumption? In several 
countries, tobacco consumption is high but the rate 
of lung cancer is low or vice versa. 5 

Cancer is a very complex disease. Many other factors 
have been associated with this disease in addition to 
smoking, including occupational and environmental 
exposures, diet, viruses, heredity, and stress. 6 Clearly 
there are many gaps in knowledge about lung cancer that 
only further research will resolve. 
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CLAIM : 


Lung cancer is a smoker's disease. 


RESPONSE : This is simply not the case. Studies have reported 
finding a significant number of lung cancers among non- 
smokers. 1 Furthermore, not only were cases of lung cancer 
reported long before cigarette smoking came into popular 
use, 2 but also the vast majority of "heavy" cigarette 
smokers in the studies do not develop lung cancer. 3 

In addition, lung cancer is multi-factorial in etiology 
or causation. That is, many factors may be involved in 
the development of lung cancer. For example, in addition 
to smoking, occupational exposures, viruses, diet, genetic 
influences, food additives, pollution, stress, aging, 
impaired body defense mechanisms, and diesel and gas 
exhaust are just a few of the many risk factors that 
have been suggested in connection with lung cancer. 4 

Which — if any — of these factors plays a role in the 
causation of lung cancers is as of yet undetermined. 
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CLAIM: 


Tests on laboratory animals have proven that cigarette 

«: <• 

smoke causes lung cancer. 


RESPONSE : A review of the literature demonstrates that this 
statement is inaccurate. Even the 1982 U.S. Surgeon 
General's Report, which was the most recent to focus on 
cancer, conceded that attempts to induce significant 
numbers of lung cancer in laboratory animals have been 
negative. 1 

People who make such statements are generally referring 
either to inhalation or skin painting experiments. 
However, as the Surgeon General's Report statement 
suggests, such techniques have been unsuccessful. 

For example, although many inhalation experiments have 
been conducted, they have failed to show that inhalation 
of fresh, whole tobacco smoke causes human-type lung 
cancer in animals.^ A few inhalation studies have 
reported the production of isolated lung cancers, but 
these studies have been heavily criticized for improper 
experimental design, the experimental procedure followed, 
and possible misinterpretation of the pathological 
findings. 3 
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So-called skin painting experiments also have been heavily 

« •* 

criticized for numerous reasons. These include the fact 
that the substances found in "tar," which is an 
artificially obtained laboratory product that is painted 
on the skins of animals in these experiments, are not 
found in tobacco smoke. In addition, the concentrations 
of "tar” used in such experiments have been extremely 
high. Furthermore, the skin and ears of laboratory 
animals are not similar to human lung tissue. 
Consequently, such experiments have been appropriately 
characterized as applying the wrong material, in the 
wrong form, in the wrong concentration, to the wrong 
tissue of the wrong animal. 4 
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CIGARETTE INGREDIENTS 


CAVEAT: The information contained in this paper regarding the use 
of non-tobacco ingredients in cigarettes is based primarily on 
information obtained from, and the experience of, cigarette 
manufacturers in the United States. To the extent that statements 
regarding the use of non-tobacco ingredients in cigarettes and 
other tobacco products may be made based on information contained 
in this paper, be advised that the number, quantity, and type of 
non-tobacco ingredients added to cigarettes in other parts of the 
world, and the specific identity of such non-tobacco ingredients, 
may not correspond to the use and experience of American 
manufacturers as described in this paper. 
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INTRODUCTION 




Non-tobacco ingredients are used in the manufacture of 
cigarettes and other tobacco products for a variety of reasons. 
For example, these ingredients improve the balance of smoke in terms 
of taste, flavor, or burning characteristics. Such substances 
have been added to tobacco since the American Indians introduced 
smoking to European explorers. In addition, many ingredients added 
to tobacco also occur naturally in tobacco, such as sugar. 

The extent to which non-tobacco ingredients are used to 
improve properties of tobacco products has varied considerably 
from country to country and time to time. For example, the "All 
Virginia" cigarettes of the United Kingdom and the traditional 
dark, air-cured- cigarettes of France made minimal use of non-tobacco 
ingredients. In contrast, "American-style" cigarettes have 
generally utilized a vide variety of such substances. Today, 
however, non-tobacco ingredients are used in the manufacture of 
virtually all tobacco products throughout the world, including 
"Virginia" cigarettes. 

Non-tobacco ingredients generally fall into four 
categories — flavorings, casing materials, humectants, and 
processing aids. The majority of the ingredients utilized are 
flavorings which are used to enhance the taste and refine the 
smoking qualities of cigarettes. As such, flavorings are an 
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integral part of tobacco products. They contribute to the overall 
impression of the product through their effect on the taste of 
smoke and the smell of the cigarettes. Flavorings make the major 
contribution to the distinctive taste and aroma of the many 
individual brands and styles of cigarettes. 

Flavorings are generally natural components, such as 
menthol, spices, and citrus, or synthetics that have been developed 
to provide the flavor and aroma characteristic of natural materials. 
Menthol is probably the best known ingredient added to tobacco in 
cigarettes as a flavoring. 

In addition to flavorings, cigarettes also contain casing 
materials. The precise ingredients used to achieve these desired 
results depend upon the style of the tobacco product involved in 
terms of both the tobacco used and delivery constraints which must 
be achieved. For example, traditional "Virginia" cigarettes contain 
natural sugars while light air-cured tobaccos (which comprise a 
significant part of blended cigarettes) have negligible levels. 
Treatment of these air-cured tobaccos with quantities of sugars 
and other materials in the form of a "casing" is necessary to 
develop their character and make for smoother smoke. 

■ Humectants and moisturizers, such as glycerol or 
propylene glycol, are also used in the manufacture of cigarettes 
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throughout the world. Humectants help to stabilize the tobacco 
moisture content and smoking properties that may result from 
fluctuations in temperature and humidity. The need for these 
ingredients varies both with product type and the circumstances in 
which the product is marketed. 

Finally, processing aids, such as carbon dioxide, are 
used for a variety of purposes, including the adjustment of nicotine 
levels in tobacco, which varies from crop to crop, and the expansion 
or "puffing" tobacco in the production of lower "tar" and nicotine 
brands. Processing aids are present in finished cigarettes in trace 
quantities, if at all. 

) 

SUBSTANCES USED IN TOBACCO 
MANUFACTURING ARE ALSO USED IN OTHER PRODUCTS 

Most of the ingredients used in cigarettes have a long 
history of use in foods, confections, and beverages and have been 
reviewed for use in these products by a variety of governmental 
agencies. For example, most non-tobacco ingredients used in 
cigarettes manufactured in the United States are included in the 
lists of substances "Generally Recognized as Safe" (GRAS) as 
determined by the U.S. Food & Drug Administration (FDA) and by the 
U.S. Flavor and Extract Manufacturers Association (FEMA). 

J 
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AMOUNTS OF NON-TOBACCO INGREDIENTS ADDED TO CIGARETTES 


The amount of ingredients incorporated into tobacco 
products vary by weight from a few percent, e.g., casings (such as 
sugars, cocoa, licorice extract, etc.) and humectants (glycerol, 
propylene glycol, etc.) used traditionally in blended cigarettes, 
down to even smaller amounts of flavorings. Flavor substances 
similar to those used in the manufacture of food and drink, or 
identical to those found in tobacco itself, are used as "top 
flavors" in very small amounts. "Top flavors" help give cigarette 
brands their distinctive taste and aroma and, in the aggregate, 
normally constitute less than one tenth of one percent by weight 
of the final product. 

A small number of casing materials, moisturizers and 
major flavorings account for the great bulk of ingredients actually 
in a cigarette. Approximately 25 substances (casings, humectants, 
and processing aids) comprise over 99% of the total amount, by 
weight, of non-tobacco ingredients used in the manufacture of 
cigarettes in the United States. As noted, any ingredients used 
as processing aids f e.o. . carbon dioxide) in a finished cigarette 
are present only in trace quantities, if at all. 
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REGULATION OF CIGARETTE INGREDIENTS 


The identities of specific ingredients used in cigarettes 
and the mixture of ingredients comprising the recipe for any 
individual brand are closely-guarded trade secrets of the 
manufacturer. These ingredients maXe major contributions to the 
taste and appeal of individual brands. Disclosure of the 
ingredients used in cigarette manufacture could reveal product 
formulas that have required years of research to develop and cause 
irreparable damage to the manufacturer in a highly competitive 
industry. Although a vide range of ingredients used in tobacco 
products have been listed with governmental agencies and mentioned 
in other publications, specific recipes are closely-guarded trade 
secrets. 


The issue of the addition of non-tobacco ingredients to 
tobacco products developed in part as a parallel response to 
regulatory activities in other areas such as food additives. 
Historically, regulation of tobacco ingredients has been a response 
to interest expressed in some countries over possible adulteration 
of consumer products in general. 

Governmental bodies in several countries, including Great 
•Britain, Canada, and Germany, have reviewed and approved, a large 
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number of non-tobacco ingredients for use in cigarettes. For 
example, in 1973 the Independent Scientific Committee on Smoking 
and Health ("ISCSH") was set up in the Great Britain in order to 
advise the British government on scientific aspects of matters 
concerning smoking and health, and, in particular, to compile lists 
(known as the "ISCSH" lists) of allowed and prohibited additives to 
tobacco products. Non-tobacco ingredients approved for use in 
tobacco products were those "a) for which after long-term usage no 
evidence has emerged of their harmful effect (long-term being 
defined as in constant use for 20 years or more) ,* or b) for which 
the results of toxicity testing by a manufacturer have been reported 
to, and have satisfied, the Committee."^ The ISCSH was charged 
with specifically prohibiting the use of non-tobacco ingredients 
which on pyrolysis (or burning) might, in the ISCSH's view, produce 
a potential or known health risk or for which the results of 
toxicity testing have not satisfied the ISCSH. 



Any company proposing to market a cigarette in Great 
Britain containing non-tobacco ingredients must abide by the ISCSH 
guidelines in all respects. The ISCSH periodically reviews and 
updates its lists and considers its system to "work well." 2 
According to the fourth and most recent report of the ISCSH, "The 
Committee will continue to ensure the safety of additives used in 
all smoked^tobacco products.""* 
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Other governmental bodies also maintain lists of 
substances that may not be added to cigarettes. For example, German 
ordinances specifically prohibit the use of certain substances as 
ingredients in tobacco products which, in general, were determined 
to be harmful as food additives. Manufacture or import of 
cigarettes containing such ingredients is prohibited in Germany. 

Since 1986, the six major cigarette manufacturers in the 
United States have annually provided the U.S. Department of Health 
and Human Services (DHHSJ with lists of non-tobacco ingredients 
added to tobacco in the manufacture of cigarettes in the United 
States. These lists have been submitted pursuant to the 
requirements of the 1984 Federal Cigarette Labeling and Advertising 
Act. The DHHS is required to review the lists and prepare a report 
to the U.S. Congress on the health effects, if any, associated 
with the use of those ingredients. To date, five yearly lists 
have been submitted, although no report has been issued from the 
DHHS. 4 Non-tobacco ingredients used in cigarette filters and paper 
are not included in the United States submissions. The German 
and Great Britain (ISCSH) lists, however, also regulate the use of 
non-tobacco ingredients in cigarette filters and paper. 

4 

Legislation regulating non-tobacco ingredients has been 
'slow to develop outside Europe. The absence of such legislation 
may well reflect the lack of any convincing evidence that the use 
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of non-tobacco ingredients in cigarettes and other tobacco products 
has any deleterious effects on consumers. 

CLAIMS CONCERNING HEALTH RISKS 

Cigarette manufacturers and various government agencies 
have tested the major use ingredients through various bioassays 
such as the "Ames* 1 test and, in some cases, have conducted animal 
studies of individual ingredients and combinations of ingredients. 
These tests typically involve two, five, or even 10 times or more 
than the amount of the ingredient used in a commercial cigarette. 
None of these studies indicate that the use of ingredients in 
cigarettes cause disease in smokers. Moreover, none of the 
substances currently used by the six major United States cigarette 
manufacturers are considered potential carcinogens by the National 
Toxicology Program (NTP), the International Agency for Research on 
Cancer (IARC) or any other recognized organization which evaluates 
the toxicity of substances. 

Furthermore, 19 of the 25 ingredients that comprise over 

99% of the total amount, by weight, of the non-tobacco substances 

added to tobacco in cigarettes manufactured or sold in the U.S. 

are listed as "Generally Recognized as Safe" (GRAS) or otherwise 
» 

approved for use as food additives by FEMA or the FDA. Twenty are 
approved by Great Britain's ISCSH for use in cigarettes at 

- 8 - 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025500190 



prescribed levels. None are prohibited for use in cigarettes by 
any government ordinance. 


Legislation regarding the use of ingredients in tobacco 
products creates a number of potential consequences which must be 
considered. Under some circumstances, such regulation could lead 
to restrictions on trade where it is particularly disadvantageous 
to one or another product type. Moreover, as noted earlier, 
disclosure of non-tobacco ingredients themselves presents a 
difficult issue, particularly with regard to recipes which may 
consist of complex, proprietary formulations developed and 
maintained as trade secrets by manufacturers in the tobacco 
industry, as well as the food and beverage industry. For example, 
the ingredient lists submitted to the DHHS are subject to strict 
confidentiality requirements which prevent their release or 
disclosure to the public or media and restrict the distribution of 
the list within the Department. 5 

Tobacco manufacturers and their suppliers fully understand 
the need to carefully monitor the materials used in their products , 
end, in fact, maintain continuing review. There is no compelling 
evidence that indicates that the imposition of legislation or 
regulation in this area has any additional consumer benefit. 
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INGREDIENTS 


CLftng/KSSPQKSPS 

err atm : Cigarette manufacturers add harmful substances to tobacco 

when they make cigarettes that they don't want to tell 
the public about. 

RESPONSE : In some countries, substances generally called 
"ingredients” are added to tobacco, for example, to 
improve its flavor, taste, or burning characteristics. 
Consequently, these substances make major contributions 
to the distinct flavor and aroma of individual brands 
and types of cigarettes. 

Host of these substances have a long history of use in 
foods, confections, and beverages and have been reviewed 
for use in these products by a variety of governmental 
agencies such as the Food and Drug Administration in the 
United States. 

Since these ingredients make major contributions to the 
taste and appeal of individual brands, manufacturers are 
naturally concerned about revealing the identities of 
specific ingredients used in cigarettes and the mixture 
of ingredients comprising the recipe for any individual 
brand. Such disclosure could reveal product formulas 
that have required years of research to develop and could 
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cause irreparable damage to the manufacturer in a highly 
competitive industry. Although a wide range of 
ingredients used in tobacco products have been listed 
with governmental agencies and mentioned in other 
publications, specific recipes have the highest commercial 
value and are closely guarded trade secrets. •" 
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rrATM ; Cigarette ingredients should be regulated. 

RESPONSE : Governmental bodies in several countries, including Great 
Britain and Germany, already review and approve a large 
number of non-tobacco ingredients for use in cigarettes. 
In Great Britain, for example, the Independent Scientific 

Committee on Smoking and Health ("ISCSH") was set up in 

\ 

order to advise the British government on scientific 
aspects of matters concerning smoking and health and, in 
particular, to compile lists of allowable and prohibited 
ingredients to tobacco products. Non-tobacco ingredients 
approved for use by the ISCSH must meet certain criteria 
regarding safety and health. 

Other governmental bodies also maintain lists of 
substances that may not be added to cigarettes. For 
example, German ordinances specifically prohibit the use 
of certain substances as ingredients in tobacco products 
where, in general, these substances were determined to 
be harmful as food additives. Manufacture or import of 
cigarettes containing listed ingredients is prohibited 
in that country. In the United States, the six major 
cigarette manufacturers have been required since 1986 to 
provide the United States Department of Health and Human 
Services (DHHS) with annual lists of non-tobacco 
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ingredients added to tobacco in the manufacture of 
cigarettes in that country. The DHHS is required to 
review the lists and submit a report to the U.S. Congress 
on the health effects, if any, associated with the use 
of those ingredients. To date, lists for five years 
have been submitted, but no report has been issued by 
the DHHS. 
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ctatm i Non-tobacco ingredients in cigarettes are harmful to the 
smoker. 

RESPONSE : Many of the ingredients that comprise the large bulk of 
non-tobacco ingredients added to tobacco in cigarettes 
in, for example, the United States, Great Britain, and 
Germany are either on lists approved for use as food 
additives or are approved or disapproved for use by 
specific government ordinances. Cigarette manufacturers 
and various government agencies have tested those 
ingredients used most often through various bioassays 
and, in some cases, have conducted animal studies of 
individual ingredients and combinations of ingredients. 
These studies typically involve two, five, or even 10 
times or more the amount of the ingredient used in a 
commercial cigarette. Such studies have not shown that 
the use of ingredients in cigarettes causes disease in 
smokers. 


10296048 
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TOBACCO SMOKE CONSTITUENTS: 
EXECUTIVE SUMMARY 
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I 

Tobacco smoke has been the subject of intensive research, 
over many years, in an effort to identify the constituents of smoke 
and to determine what effect, if any, smoking may have on humans. 
By some estimates, over 4,000 constituents of cigarette smoke have 
been identified thus far, and such research is continuing. No 
constituent as found in cigarette smoke, however, has been scienti¬ 
fically proven to cause cancer or any other human disease. 1 

II 

Ninety percent of cigarette smoke is air, water and carbon 
dioxide, a natural by-product of combustion. Of the remaining 10 
percent, only a few substances such as nicotine and carbon mono¬ 
xide (CO) are detectable at levels above one milligram per ciga¬ 
rette. The vast majority of the remaining compounds in cigarette 
smoke are present only in extremely small amounts, measured in 
micrograms (millionths of a gram) or nanograms (billionths of a 
gram) per cigarette. Although under experimental conditions, in¬ 
volving laboratory animals, some substances in cigarette smoke 
may have a toxic or disease-inducing effect, the concentrations at 
which a smoker is exposed to these same substances have not been 
demonstrated to cause disease in humans. 
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Ill 

"Tar" is frequently the subject of public comment and 
criticism by anti-smoking advocates as causing cancer in smokers. 
"Tar” is an artificially created laboratory product consisting of 
highly concentrated and physically altered cigarette smoke particu-^ 
late matter which is collected either by passing cigarette smoke ' 
through a cold trap at extremely low temperatures or by using fil¬ 
ters and a drying process. That may be why this product is some¬ 
times referred to as condensate. No human smoker is exposed to 
"tar" in the form that it is used for experimentation in the labora¬ 
tory. 


Nevertheless, such N tar n has been the subject of animal 
experiments to investigate the possible relationship between tobacco 
smoke and cancer. In those experiments, "tar" was repeatedly 
painted on the shaved backs or ears of test animals over prolonged 
periods of time. Some of these tests resulted in the production 
of tumors. These test results, however, should not and cannot be 
extrapolated to the human smoker. The differences in the method 
of exposure between skin painting experiments and smoking are obvi¬ 
ous. Likewise the concentrations of N tar N used in such experiments 
are extremely high. Consequently, such experiments have been said 

to involve applying "the wrong material in the wrong form, in the 

«► • 

wrong dosage, to the wrong tissue of the wrong animal." 2 
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IV 


Nicotine is present in cigarette smoke because it is a 
natural element of tobacco. Anti-smoking advocates often blame 
nicotine for the development of heart disease. Yet no biological 
mechanism by which nicotine, or any other agent, may be involved in. 
heart disease has been demonstrated. Moreover, no correlation 
between the nicotine level of the cigarette or the number of ciga¬ 
rettes smoked and the smoker's actual nicotine intake has been 
established because of individual variations of puff rates, depth 
of inhalation, and body metabolism. 3 


V 

CO is produced by burning cigarettes, as it is also pro¬ 
duced by many natural and man-made sources, including automobile 
exhaust and industrial emissions. In comparison to most other 
sources, the exposure to CO from smoking has been described as 
"insignificant." 4 Still, anti-smoking advocates often assert that 
CO plays a role in the causation of cardiovascular disease. How¬ 
ever, the question of whether exposure to CO from cigarette smoke 
causes disease in smokers remains unanswered. 5 


VI 

Increased attention has been focused on the presence of 
* » 

other constituents in cigarette smoke, some of which may have a 
toxic effect on or be associated with disease in animals or humans 
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at levels and under conditions of exposure greatly different than 
those encountered by the smoker. Such substances as acetone, am¬ 
monia, arsenic, methanol, nitrosamines and phenol — present in 
cigarette smoke — are present everywhere in the environment. 
They are produced whenever organic matter is burned, whether in 
industrial emissions, through smoking, or in grilling a steak. 
The level of exposure to these substances from cigarette smoking 
is extraordinarily low, and the suggestion that there is something 
N unique n about the smoker's exposure to these substances is scien¬ 
tifically misleading. 

VII 

Acetaldehyde is reportedly present in minute quantities 
in cigarette smoke. Although it is an eye and skin irritant (and 
sometimes toxic) at high levels of exposure, the available data 
are considered "inadequate" to establish that exposure to acetal¬ 
dehyde at any level causes cancer in humans. 6 

VIII 

Acetone has been reported to be present in minute quan¬ 
tities in the vapor phase of cigarette smoke. It has been detected 
in freeze dried foods and dried milk, and is a naturally occurring 

constituent of human blood and human. Acetone is not considered 
» • 

toxic at low levels of exposure. 7 


- 4 - 

Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025500202 



IX 


Acrolein has been reported to be present in small quan¬ 
tities in the vapor phase of cigarette smoke. It is present every¬ 
where in the environment as a product of fires, automobile exhaust, 
and other industrial emissions. Acrolein is also produced by burn¬ 
ing foods containing fat, such as grilling a steak. It has been 
stated that "there is no evidence" to support the claim that acro¬ 
lein is a human carcinogen. 8 


X 

Ammonia is reportedly detectable in minute amounts in 
cigarette smoke. It occurs naturally as a part of protein metabo¬ 
lism in man and virtually all species of animals. Although ammonia 
at high concentrations is an irritant, the amount of ammonia in 
cigarette smoke is so low that one researcher has concluded that 
its significance to the human smoker is "purely conjectural." 9 


XI 

Arsenic is a natural occurring metal that is drawn into 
growing tobacco (and other plants) from the soil. It is also pre¬ 
sent in rocks, water, and virtually all living organisms. Although 
arsenic has sometimes been indicated as a possible carcinogen in 
animal experiments, its relationship to disease in smokers is con¬ 
sidered "speculative." 10 
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XII 


Benzene has been reported to be present in small quan¬ 
tities in the vapor phase of cigarette smoke. Although benzene 
has sometimes been suggested as a possible cause of leukemia, leu¬ 
kemia has not been consistently linked to cigarette smoking in the 
various statistical studies that fora the primary basis for public 
health criticism of smoking. 11 


XIII 

Benzo(a)pyrene (BaP) is sometimes singled out as a human 
carcinogen because it is a component of the laboratory product 
"tar," which has been reported to produce tumors under the highly 
artificial conditions involved in animal skin painting experiments. 
BaP is formed by the incomplete combustion of organic matter. In 
addition to cigarette smoke, other sources of BaP in the atmosphere 
are coal and oil fired power stations, domestic heating, automobile 
exhaust, industrial emissions, forest fires and volcanic activity. 
BaP is detectable in fish, meat and vegetables, as well as in drink¬ 
ing water. 12 



XIV 

Butane may be present in the vapor phase of cigarette 

smoke in minute quantities. It occurs in natural gas and is present 
» • 

in the atmosphere as the result of the combustion of gasoline and 
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other petroleum products. The inhalation of butane has not been 
reported to have chronic health effects in humans. 13 

XV 

Cadmium is a trace "heavy metal" present in tobacco and 
in cigarette smoke. The principal sources of cadmium exposure for 
man are from food, dairy products and drinking water. It has been 
observed that the data for the claimed carcinogenicity of cadmium 
in cigarette smoke in humans is "very limited." 1 ^ 


XVI 

Chromium is drawn into growing tobacco from the soil. 
As chromium is a naturally-occurring constituent of the earth's 
crust, it is present virtually everywhere in the environment, in 
the soil, in water, and in the atmosphere. The most significant 
sources of chromium intake for most people are through food and 
water. Although some studies of chromate-industry workers have 
caused concern about a possible role of chromium exposure in human 
disease, the level of chromium to which a smoker may be exposed is 
vastly lower. 15 In fact, some researchers have concluded that none 
of the chromium in cigarette tobacco is transferred into mainstream 
smoke. 16 
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XVII 


Hydrogen cyanide (HCN) is reportedly present in minute 
amo unts in the vapor phase of cigarette smoke. HCN is also gene¬ 
rated by the combustion of carbon materials in air, for example, 
during home cooking. It is also present in such varied food pro¬ 
ducts as bitter almonds, lima beans, soybeans, apricots and linseed. 
The level of HCN in cigarette smoke is extremely low, and research 
indicates that it is rapidly eliminated from the smoker's system. 17 


XVIII 

Lead is drawn from the soil into growing tobacco. It is 
present in the air, soil and water, and all persons are exposed to 
and ingest small amounts of lead each day. The incremental addi¬ 
tional exposure of a smoker to lead is considered to be inconse¬ 
quential compared to the intake of lead from other sources. 18 


XIX 

Methanol is reported to be present in very small qualities 

in cigarette smoke as a vapor phase component. It is also present 

in bread, soy sauce and various fruits and vegetables. Although in 

large concentrations methanol can be a skin and eye irritant, one 

researcher stated he was unable to find any studies showing the 

inhalation of methanol in the amounts present in cigarette smoke 
» • 

to be carcinogenic. 19 
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XX 


Naphthalene is reportedly present in small quantities both 
in "tar" and in the vapor phase of cigarette smoke. It is created 
by the combustion of tobacco and other organic materials. In the 
home, it is found frequently in air fresheners, moth balls, var¬ 
nishes and wood preservatives. Naphthalene has no conclusive 
reported carcinogenic effect, although is sometimes associated with 
leukemia in animal experiments. Leukemia has not been consistently 
statistically associated with cigarette smoking in the scientific 
literature. 20 


XXI 

Nickel is drawn from the soil into growing tobacco. The 
amount of nickel reportedly to be present in tobacco and transferred 
into cigarette smoke is very small. Researchers have agreed that 
there is no credible scientific data that nickel as found in ciga¬ 
rette smoke has been shown to cause disease in smokers. 21 

XXII 

Cigarette smoke is said to contain nitric oxide, but 
very little, if any, nitrous oxide or nitrogen oxide. 22 It has 
been noted that both smokers and non-smokers maintain consistently 
low levels pf nitric oxide in their blood. 23 
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XXIII 


Nitrosamines reportedly are detectable in both "tar" and 
in the vapor phase component of cigarette smoke. Nitrosamines are 
also found in soil, air, water and food. Under experimental con¬ 
ditions, certain nitrosamine compounds have been noted to produce 
tumors in laboratory animals. However, even the U.S. Surgeon' 
General has stated that there is "a lack of direct evidence" that 
the nitrosamines specific to tobacco cause causer in smokers. 24 


XXIV 

Phenol is reported to be present in minute quantities 
in cigarette smoke. It occurs naturally in animal tissues; the con¬ 
sumption of meat has been identified as a primary source of human 
exposure to phenol. Researchers have stated that phenol is not 
present in cigarette smoke at high enough concentrations to cause 
disease in smokers. 25 


XXV 

Polonium-210 is a radioactive element that has been re¬ 
ported to be present in trace amounts in tobacco and cigarette 
smoke. It is also present in the atmosphere and in soil. Re¬ 
searchers have discounted the claimed risk to smokers, noting the 

extraordinarily minute quantities at which it is present in ciga- 
» • 

rette smoke. 26 
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XXVI 


Toluene is reported to be a constituent of the vapor 
phase component of cigarette smoke. It is also present in the 
atmosphere as a result of industrial emissions, automobile exhaust 
and gasoline evaporation. Although it is an eye and skin irritant 


at low levels and concentrations, toluene has not been reported to' 


be toxic or to cause chronic disease in humans at those levels.' 


XXVII 

Urethane is reportedly present in cigarette smoke in 
very small amounts. It is also a natural by-product of fermen¬ 
tation, and is found in wines, distilled spirits, and beer, as 
well as in fermented food products such as cheese, yogurt and soy 
sauce. Although urethane has been suggested as a possible animal 
carcinogen, even the U.S. Surgeon General has stated it is not 
present in cigarette smoke in sufficient quantities to cause cancer 
in smokers. 


XXVIII 

Vinyl chloride has been reported to be present in minute 

amounts in the vapor phase of cigarette smoke. It is also present 

in various food products such as honey, butter and ketchup and in 

some wines. It has been stated that vinyl chloride is present in 
» 

cigarette smoke at levels too low to be considered carcinogenic. 29 
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I. INTRODUCTION 


Tobacco smoke is a highly complex mixture containing, by 
some estimates, over 4,000 constituents. over the years, much 
time and effort has been devoted to determining the identity of 
tobacco smoke constituents. This has proven difficult, however, 
and much remains to be learned about the structure and makeup of 
tobacco smoke and its relationship, if any, to human disease. 

Ninety percent of cigarette smoke is air, water and carbon 
dioxide, a natural by-product of combustion. Of the remaining 10 
percent, only a few substances such as nicotine and carbon mono¬ 
xide (CO) have been measured by researchers as being present in 
smoke at levels above one milligram per cigarette. Anti-smoking 
advocates frequently assert that nicotine and CO cause disease in 
humans. -The same is also said about "tar," even though it is a 
laboratory product, not an actual constituent of tobacco smoke. 

The vast majority of the remaining constituents actually 
present in cigarette smoke, some of which have been identified in 
"tar," are present only in extremely small amounts, measured in 
micrograms (millionths of a gram) or nanograms (billionths of a 
gram) per cigarette. Nonetheless, anti-smoking advocates occa¬ 
sionally single out for public criticism certain smoke constituents 
other than "tar," nicotine and CO that have, under conditions and 
at levels vastly different from those to which a human smoker is 


- 1 - 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025500216 





exposed, been associated with disease in animals or humans. These 
substances, however, are ubiquitous. Smokers and non-smokers alike 
are exposed to most of these substances every day simply by breath- 
in? air, drinking water and eatin? food. 

2he significance of smoke constituents to human health, 
if any, is not yet understood. According to one researcher in the 
area, "no ingredient [constituent] or group of ingredients [con¬ 
stituents] as found in tobacco smoke have been established as dis¬ 
ease producing in smokers." 1 

11. SMOKE CONSTITUENTS 

A. "Tar" 

"Tar" is an artificially created laboratory product con¬ 
sisting of highly concentrated and physically altered cigarette 
smoke particulate matter which is gathered either by passing ci¬ 
garette smoke through a cold trap at extremely low temperatures or 
by using filters and a drying process. The substances as found in 
"tar" are not found in cigarette smoke. That may be why this pro¬ 
duct is sometimes referred to as condensate. Certainly, material 
collected in this way does not duplicate what humans are exposed 
to when they smoke. As a report on a meeting of experts in the 
area noted: 


[T]here is, at present, no available 
instrumentation permitting the separation and 
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individual collection of the particulate and 
gas phases which duplicates the precise physico¬ 
chemical conditions pi^vailing in cigarette 
smoke as it is inhaled. 

Despite its apparent lack of relevance to smoking, labora¬ 
tory-produced "tar" has been used in animal experiments designed to 
investigate the possible relationship between tobacco smoke and 
cancer. In those experiments, "tar" was repeatedly painted on the 
shaved backs or ears of test animals over prolonged periods of 
time. These so-called skin-painting experiments have prompted a 
great deal of interest, as the tumors which resulted have been 
said to be evidence that tumors might develop in human lungs from 
inhaling cigarette smoke. 

The results of such animal experiments cannot and should 
not be extrapolated to the human situation. Even if the "tar" 
collected by the methods described above were present in cigarette 
smoke, the "tar" used in skin painting experiments is very different 
by the time it is studied in the laboratory. That is because after 
"tar" is collected, it continues to undergo chemical changes as 
long as it is stored. 3 Furthermore, as an experimental toxicol¬ 
ogist has noted, even if an effect such as tumor production is 
observed in a particular species, that does not necessarily mean 
that it might "occur either quantitatively or qualitatively in 
man." 4 
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Skin painting experiments suffer from a number of addi¬ 
tional weaknesses. For example, the concentrations of "tar" used 
in such experiments are extremely high. It has been estimated 
that the amounts utilized would be equivalent to an individual 
smoking over 100,000 cigarettes per day. 5 Furthermore, the skin 
and ears of laboratory animals are not similar to human lung tissue. 
tnii.ni skin lacks the intricate clearance mechanisms of the lungs, 
such as the mucus blanket which coats the lining of the major air¬ 
ways of the lung. Even the summary report of a study sponsored by 
the United States government utilizing skin painting techniques 
conceded "the uncertain relationship between tumors resulting from 
mouse skin painted with condensate and human lung cancer." 6 Conse¬ 
quently, such experiments have been characterized as involving 

applying "the wrong material in the wrong form, in the wrong dosage, 

7 

to the wrong tissue of the wrong animal." 

It is misleading, therefore, to draw definitive conclu¬ 
sions about "tar" and human disease from skin painting studies. 
As a knowledgeable observer of research in this area has stated: 
"Bronchogenic carcinoma [lung cancer] has never been produced by 
tobacco or its products in any experimental animal despite the 
multiplicity of attempts." 6 (Emphasis added) All in all, the 
following statement made in the mid-1970's still provides a con¬ 
cise summary of the current state of scientific data concerning 
"tar": 
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Human beings do not smoke 'tar' and laboratory 
reports on 'tar* yields have not bee^ estab¬ 
lished as significant to human health. 

B. Nicotine 

Nicotine is a natural element of tobacco and, thus, is 
present in tobacco smoke. Nicotine has been described by some 
researchers as having no known chronic or cumulative effects on 
human health. 10 The data on the nature of nicotine’s relationship/ 
to human health is inconclusive at best, because, among other 
things, science cannot determine with any precision how much nico¬ 
tine a smoker is exposed to. In fact, na correlation between the 
nicotine level of a cigarette or the number of cigarettes smoked 
and the smoker* s actual nicotine intake has been conclusively estab¬ 
lished because of individual variations in puff rates, depth of 
inhalation, and body metabolism. 11 

Nonetheless, anti-smoking advocates blame nicotine for 

the development of heart disease. Yet no biological mechanism by 

which nicotine, or any other agent, may be involved in heart disease 

has been demonstrated. Serious questions about what role, if any, 

nicotine plays have been raised as a result of autopsy findings of 

fatty deposits and other changes in the arteries of individuals 

who either have not smoked or could have smoked only briefly, such 

12 

as infants, children, and young men killed in military battle. 

m 

Even the 1983 U.S. Surgeon General’s Report, which focused on car- 
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diovascular disease, concedes that "the evidence for and against a 
primary role for nicotine in the development or acceleration of 
atherosclerosis is not conclusive. ..." That opinion was shared 
by a German researcher who has conducted research on the relation¬ 
ship between nicotine and the clogging of arteries. After reviewing 
the literature, he and his co-author concluded that "there is no 

established evidence which supports the hypothesis that nicotine 

14 

has anv influence on the development" of those changes. (Emphasis 
added) 

f'' < 

Claims by anti-smoking advocates regarding the role of 
nicotine in the development of heart disease are further undermined 
by two epidemiological (population) studies. In a study that dealt 
with myocardial infarction (heart attack), the authors reported 
finding — contrary to what they expected — that the nicotine and 
carbon monoxide levels of the cigarettes their subjects smoked 

15 

were not related to the risk of heart attack. 

The second study, chaired by a well-known British scien¬ 
tist opposed to cigarette smoking, examined the serum (blood) levels 
of cotinine, a nicotine metabolite, in male nonsmokers and smokers 
of cigarettes only, cigars only, and pipes only. The study deter¬ 
mined that the mean cotinine level for pipe smokers was signifi¬ 
cantly higher than the levels for cigarette and cigar smokers. 
Since studies of pipe smokers generally have not reported an in¬ 
creased risk of coronary heart disease, the researchers concluded 
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that "nicotine is unlikely to be the major cause of the excess 
coronary heart disease mortality in cigarette smokers." After 
re-evaluating their methodology in response to anti-smoking criti¬ 
cism of their study, the researchers again concluded that they 
were "reasonably confident" that "exposure to high systemic concen¬ 
trations of nicotine is not a cause of the disease." Although the 
researchers quibbled with the result of their own study, arguing 
that their data "cannot completely exonerate" nicotine, they added 

that the data do "substantially reduce the weight of evidence sug- 

► 17 

gesting that nicotine is a cause of coronary heart disease." 

Animal studies which purport to establish a causal role 
for nicotine in heart disease have been soundly criticized for their 
unrealistic and excessive test conditions. An American researcher 
who conducted animal studies on this subject has noted: 

There have been some studies that have exhi¬ 
bited minor or questionable changes with the 
use of an equivalent dose of 600 or more ciga¬ 
rettes a day in man. This is such a large 
number that I think man would tijnd it difficult 
to find the time to smoke them. 

In contrast, this researcher concluded that animal studies using 
realistic doses of nicotine have "failed to initiate, exacerbate, 
or otherwise influence" the process leading to the clogging of 

IQ 

arteries in test animals. In one such study, which was funded 
by the United States government, male beagle dogs fed a special 
diet to induce this process were exposed for two years to cigarette 
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smoke containing low or high levels of nicotine and, in some cases, 

enriched with carbon monoxide. According to the final report of 

the research laboratory which conducted the study, "the results 

of this study lent no support to the suggestion that cigarette 

20 

sm ok in g increases the rate of development" of this process. 

The foregoing demonstrates the validity of one re¬ 
searcher's summary: "While many studies have been done in this 

field, none have established nicotine as contributing to the causa-r 

tion, aggravation or precipitation of any cardiovascular 
21 

disease." (Emphasis added) 

C. Carbon Monoxide 

Carbon monoxide (CO) is a tasteless, odorless, colorless 
gas produced by many natural and man-made sources, including auto¬ 
mobile exhaust and industrial emissions. It is naturally produced 
by the body during daily metabolism. Burning cigarettes also pro¬ 
duce CO, but that amount has been described as "insignificant" 

22 

compared to most other sources. Nonetheless, CO has received 
considerable attention in the scientific literature, usually in 
regard to cardiovascular disease (CVD). In a review of such litera¬ 
ture, however, two public health specialists concluded that "despite 
the large amount of literature available, the conclusions that can 

be drawn as to the role of CO in human CVD remain tentative and 
? 23 

open to varying interpretations." This conclusion is supported 
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by a similar statement in the 1983 U.S. Surgeon General's Report, 
which focused on heart disease: 

Carbon monoxide is another major component of 
cigarette smoke for which there are some data 
supporting a possible atherogenic [plaque form¬ 
ing inside the arteries] role; however, a review 
of recent literature oh the role of carbon 
monoxide in arterial injury and atherogenesis 
leads to no consensus. 

The conclusion of another group which also reviewed the literature 

was more concise. The chairman of the American Heart Association 

Task Force on Environment and the Cardiovascular System reported 

that his group had concluded that the question of whether CO causes 

heart disease "remain? unanswered _ §ygn_ -fete, -b as i s , .sciengs 

25 

level ." (Emphasis added) 

Specialists who reviewed these and other studies have 
concluded that "there is no evidence" to support the suggestion 
that exposure to low or moderate levels of CO increases the rate 
of development of atherosclerotic disease in man. Indeed, they 
contend that "sufficient evidence is available to support the con¬ 
clusion that, in fact, CO is not of pathogenetic [disease causing] 

26 

consequence in atherosclerotic disease." (Emphasis added) 
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1 


D 


Other Constituents* 

Over the years, the principal focus of the attention and 
concern of smoking critics has been on "tar," nicotine and CO. 
One researcher who has tried to establish a causal link between 
smoking and disease, however, concluded with reference to these 
substances that: 

We asstime that if is the tar which causes lung 
cancer, but we do not know this for certain. 

Until now, we have implicated nicotine in the 
development of cardiovascular diseases, but we 
cannot prove this. 

27 

The same is true for CO. 



Thus, some anti-smoking advocates have attempted to shift public 
attention to the presence of other substances in cigarette smoke. 
These substances, as found in cigarette smoke (like "tar," nico¬ 
tine, and CO), have not been scientifically proven to cause any 
disease in humans. Nonetheless, these constituents are of interest 
because at levels and under conditions of exposure greatly different 
than those encountered by the smoker, certain of these compounds 
may have a toxic effect on or may be associated with disease in 
animals or humans. 


* A more detailed discussion of specific constituents appears 
in Appendix A to this paper. 

) 
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It is an axiom among toxicologists that anv substance is 
toxic if the level of exposure is high enough and ne substance is 
toxic if the level of exposure is low enough. The amount of 
substances other than nicotine and CO in cigarette smoke is 
tremelv low, measured in terms of micrograms and nanograms per 
cigarette. As previously noted, a microgram is one-millionth of a 
gram, the equivalent of one second in twelve days. A nanogram is 
one billionth of a gram, the equivalent of one second in thirty- 
two years. 

Moreover, these substances are for the most part natural 
by-products of combustion of any organic matter, including tobacco, 
or are found in any organic matter whether or not that matter is 
burned. Likewise, other compounds present in smoke are also present 
in the air we breathe and the water we drink. Thus, it is scienti¬ 
fically inaccurate to state as "fact" that there is something "uni¬ 
que" about the presence of these substances in cigarette smoke. 


) 


III. CONCLUSION 

Numerous claims have been made about the relationship 
between cigarette smoke constituents and the health of the smoker. 
However, such claims are just that — claims which are not supported 
by reliable scientific proof. After years of study, no scientific 
relationship has been established between "tar," nicotine and carbon 
monoxide and human disease. Other constituents, detectable at 
extremely low levels in cigarette smoke, are the subject of occa- 
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sional public comment. These substances are not unique to tobacco 
smoke, however, and as with "tar," nicotine and CO, have not been 
proven to cause disease in humans in the form in which they are 
found in cigarette smoke. 


) 


) 
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I. INTRODUCTION 


The following is a brief discussion of other constituents 
in cigarette smoke sometimes referenced by anti-smokers. As stated 
previously, the vast majority of such constituents, some of which 
have been identified in "tar," are present in cigarette smoke only 
in extremely small amounts. As is the case with "tar," nicotine 
and CO, these minute subfractions of tobacco smoke have not been 
scientifically proven to cause human disease as they are encountered 
by the smoker. 

II. OTHER CONSTITUENTS 

Acetaldehyde 

Acetaldehyde is reportedly present in cigarette smoke in 
minute quantities. It is a chemical compound related to ethanol 
and is used in the manufacturer of plastics and synthetic rubber. 
Acetaldehyde is also commonly found in perfume. 1 Exposure to ex¬ 
tremely high levels of acetaldehyde has an eye and skin irritant 
effect, and may be toxic. 2 However, an international research group 
recently concluded that the data was "inadequate" to support any 
claim that acetaldehyde causes cancer in humans at any level of 
exposure. 3 

Acetone 

Acetone has been reported to be present in minute quan¬ 
tities in the "vapor phase" of cigarette smoke, i.e., it is not 
found in "tar" (smoke condensate) . It is most commonly encountered 
either at work or at home in the form of cleaning solvent. It has 
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) • also been detected in freeze-dried foods and dried milk. Moreover, 

acetone is a naturally occurring constituent of human blood and 
urine. 4 

Acetone is not considered toxic at low levels of exposure, 
although at higher levels of exposure it can be an eye or skin 
irritant. 5 One researcher reported that he was unable to produce 
tumors through the mouse-skin painting method using acetone. 6 

A.cxQleip 

Acrolein has been reported to be present in small quan¬ 
tities in the vapor phase of cigarette smoke. It is also everywhere 
in the environment as a product of fires, automobile exhaust, and 
other industrial emissions. Acrolein is also produced by burning 
foods containing fat, such as grilling a steak. 7 Although at high 
concentrations acrolein may have a toxic or irritant effect, one 
recent review of the research conducted regarding acrolein’s toxi¬ 
city or carcinogenicity in humans concluded "there is no evidence 
to support that acrolein is a human carcinogen." 8 

Ammonia 

Ammonia is reportedly detectable in minute amounts in 
cigarette smoke. It occurs naturally as a part of protein metabo¬ 
lism in man and in virtually all species of animals. Ammonia is 
widely used as a fertilizer. It is also a common household clean¬ 
ser. 9 At high concentrations, ammonia can have a strong irritant 
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effect and cause burns; its pungent odor, of course, is very fami¬ 
liar. One researcher, however, recently noted that; 

The biologic significance of inhaled ammonia 
in the concentrations generated in mainstream 
smoke,.which are very low, is purely conjec¬ 
tural. 10 

Arsenic 

Arsenic is a naturally occurring metal that is drawn into 
growing tobacco (and other plants) from the soil. It is present 
also in rocks, water, and virtually all living organisms in concen¬ 
trations of parts per million and parts per billion. The United 
States government has estimated that non-smokers generally take in 
up to 60 micrograms of arsenic per day from various sources; it 
has also estimated that smokers take in an additional two 
micrograms of arsenic per pack of cigarettes smoked, thus increasing 
their daily arsenic intake only marginally. 11 One recent literature 

review noted that over 99% of the arsenic (and other metals such 

12 

as lead and cadmium) in tobacco remains in cigarette ash. 

Analyses of the literature regarding the relationship 
between exposure to arsenic and disease have generally been incon¬ 
clusive. For example, in a recent review of the literature, a 

researcher characterized "its claimed effects on human smokers as 
13 

speculative." The 1962 U.S. Surgeon General's Report also noted 
that "the view that inorganic arsenical s cause cancer of the skin 
and lung has not been widely accepted. . . ." 14 
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Benzene 


Benzene has been reported to be present in the vapor phase 
of cigarette smoke in small quantities. Although benzene has some¬ 
times been suggested as a possible cause of leukemia, leukemia 
has not been consistently related to cigarette smoking in the vari¬ 
ous statistical studies that form the primary basis for public 
health criticism of smoking. 15 The U.S. Surgeon General has also ^ 
noted that "no dose-response relationship has been established* 
between death rate from leukemia and number of cigarettes smoked." 16 

Benzofa)pyrene 

Benzo(a) pyrene (BaP) is sometimes singled out as a pos¬ 
sible human carcinogen because it is a component of the laboratory 
product "tar;" "tar," as noted above, can produce tumors under the 
^ highly artificial conditions involved in animal skin painting ex¬ 

periments. Claims that BaP, and other polycyclic aromatic hydro¬ 
carbons (such as dibenzacridine), can cause cancer in humans thus 
suffer from the same weaknesses as those claims generally directed 
at "tar." 

BaP is formed by the incomplete combustion of organic 

matter. In addition to cigarette smoke, other sources of BaP in 

the atmosphere are coal and oil fired power stations, domestic 

heating, industrial processes and emissions, automobile emissions, 

and forest fires and volcanic activity. Atmospheric BaP is carried 

into the soil, the water table, and the ocean through rainfall. 

» • 

Thus, BaP is detectable in fish, meat and vegetables, as well as 

.) 
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in drinking - water. Foodstuffs as varied as coconut oil, sardines, 

and cheese all contain BaP at relatively high levels. Charcoal- 

grilled meats have been reported to contain particularly high levels 

of BaP. 17 Two researchers concluded that the BaP concentration in 

a single charcoal-grilled steak was equivalent to that in the smoke 

18 

of 600 cigarettes. The daily levels of exposure to BaP simply 

from breathing the air in some cities has been estimated, by a 

former U.S. Surgeon General, to be approximately twice as high as. 

19 

that for a cigarette smoker. 

Butane 

Butane may be present in the vapor phase of cigarette 

smoke in minute quantities. It occurs in natural gas and is present 

in the atmosphere as the result of the combustion of gasoline and 

other petroleum products. Butane is also frequently used as an 

aerosol propellant. The inhalation of butane has not been demon- 

20 

strated to produce disease in humans. 

Cadmium 

Cadmium is a trace "heavy metal" that has been reported 
to be present in tobacco and in cigarette smoke in certain compound 
forms. It is used extensively in the production of cadmium-copper 
alloys and corrosion-resistant coatings. It is found in alkaline 
batteries, glass, solder, paint pigments and some pesticides and 

fungicides. The principal sources of cadmium exposure for man are 

• 21 
in food, dairy products and drinking water. 
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It has been estimated that in most countries the average 

smoker is exposed to approximately the same amount of cadmium daily 

22 

through smoking as he or she is through diet. Other researchers 
recently concluded that the amount of cadmium in two packs of ciga¬ 
rettes, even if entirely inhaled, would still be less than would 
be inspired in two hours of breathing atmospheric cadmium at the 

maximum safe levels established by the health authorities of several 
23 

countries. 

Cadmium has been identified as a possible tumor promotor 

under experimental conditions in animals. Three German researchers 

recently observed, however, that the results of these experiments 

should not be extrapolated to humans because the doses necessary 

to induce tumor production corresponded to smoking between 5,000 

24 

to 20,000 cigarettes per day. Similarly, a recent review of the 

literature concerning the claimed carcinogenicity of cadmium noted 

that "evidence for potential cadmium carcinogenicity in humans in 

25 

the dosages delivered from smoking is very limited." 

Chromium 

Chromium is a metal that is reportedly detectable in 
trace amounts in tobacco. Like the other trace metals in tobacco, 
it is drawn into the growing plant from the soil. Also like the 
other metals in tobacco, it is estimated by one researcher that 
over 99% of the chromium in tobacco remains in cigarette ash and 
is not transferred into smoke. A group of researchers recently 
concluded that "[t]here is ns indication . . . that the chromium 
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(Emphasis added) 


27 

[in tobacco] goes to the mainstream smoke." 

Chromium is a naturally occurring element of rock? as 

rock is weathered into soil, the chromium is transferred into the 

soil as well. From the soil, chromium is both washed into the 

oceans, where it is incorporated into the oceanic food-chain, and 

it is taken up by growing plants and incorporated into the land 

food-chain. Chromium compounds are also present in the atmosphere 

as a result of industrial emissions of the burning of organic mat-. 

ter . 28 Food is the principal environmental source of chromium 

intake by man, with vegetables, unrefined sugar, beef, liver, eggs 

29 

and animal fats generally having the highest concentrations. 

Studies of various illnesses developed by workers in the 

chromate industry, who were exposed to large concentrations of 

ffh-rom-iinii compounds over many years, have raised concerns about 

30 

chromium as a possible cause of chronic disease in humans. These 
studies have been subject to scientific criticism . 31 Given the 
extremely low level, if any, to which a smoker is exposed to chro¬ 
mium beyond his or her normal dietary and environmental chromium 

intake, according to one researcher "its role as a potential car- 

32 

cinogen in human smokers is not known." 

BadgasiLJBanlte 

Hydrogen cyanide (HCN) is also reportedly present in 
minute amounts in the vapor phase of cigarette smoke. It is pro¬ 
duced by the combustion of the amino acids in tobacco. HCN is 
also generated by the combustion of carbon materials in air, for 
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example, during home cooking. HCN is used in a variety of indus¬ 
trial processes and is also present in such varied food products 

as bitter almonds, lima beans, soybeans, apricots, and linseed. 

33 

It has been detected in certain wines. 

A recent study noted that although the HCN level detec¬ 
table in smokers' blood is slightly elevated after smoking, it is 

34 

rapidly eliminated from the system. Another reviewer concluded 

that the effect of HCN in cigarette smoke, if any, on humans "re- 

35 * ' 

mains to be determined." 


bead 

Lead, like the other trace metals reportedly present in 

tobacco, is drawn from the soil into the growing plant. Also like 

the other trace metals, one researcher estimated that less than 

one percent of the lead in the tobacco is transferred to the smoke, 

with the remainder left in the ash. Lead is present in the air, 

soil and water. Hence, smokers and non-smokers alike are exposed 

to and ingest small amounts of lead each day. One research group 

has estimated that a smoker will ingest five micrograms of lead 

from a pack of cigarettes; the dietary intake of lead per day, 

37 

however, has been reported to be much higher. 

Numerous health concerns have been expressed regarding 

exposure to high levels of lead and lead compounds. However, given 

the very low levels of lead exposure from tobacco, one researcher 

concluded that "the role of lead as a potential carcinogen for 

38 

* human smokers is not known." 
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Methanol 


Methanol is reported to be present in very small quan¬ 
tities in cigarette smoke as a vapor phase component. It is used 
in enamels, dyes, stains, cleaning solvents, paint and varnish 
removers, antifreeze mixtures, and as fuel for internal combustion 

engines. It is also present in bread, soy sauce and various fruits 
39 

and vegetables. 

Methanol can be a skin and eye irritant in large concen¬ 
trations. One researcher recently noted, however, that " [con¬ 
sidering the dose of methanol estimated to be toxic to humans (1 
g/kg), it is unlikely that a normal human being could ever be ex¬ 
posed to enough of it by inhalation to experience acute 
toxicity. " 40 This scientist also noted that he had been unable to 
find any studies showing the inhalation of methanol to be car¬ 
cinogenic. 

Naphthalene 

Naphthalene is a substance related to benzene. It is 
reportedly present both in •’tar" and in the vapor phase of cigarette 
smoke in small quantities, and is generated by the combustion of 
tobacco. Naphthalene is used extensively in the chemical, plastics 
and dye industries. In the home, it is found frequently in air 
fresheners, moth balls, varnishes and wood preservatives. Radishes 
also contain naphthalene.*^ - Naphthalene has no conclusive reported 
carcinogenic effect, although it is sometimes associated with leu- 
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kemia in animal experiments. As noted above, leukemia has not 

42 

been consistently statistically associated with cigarette smoking. 

Nickel 

Nickel, like arsenic, is drawn from the soil into growing 

tobacco. Also like arsenic, it is estimated that 99% of the nickel 

in tobacco remains in the ash of a cigarette, and is not transferred 

to the smoke. Hie U.S. Surgeon General has concluded that "it' is 

not likely that nickel plays a significant role in the etiology of 

43 

lung cancer in cigarette smokers. ..." Other researchers and 

44 

reviewers have reached the same conclusion. 

Nitrogen Oxides 

Cigarette smoke reportedly contains nitric oxide (NO), 

45 

but "very little, if any," nitrous oxide or nitrogen dioxide. The 

U.S. Surgeon General has noted data showing that both smokers and 

nonsmokers maintain "a consistently low level" of NO in their blood 

and has suggested that the "lack of a significant difference" 

between the two groups indicates that NO from external sources "ap- 

46 

pears to have little effect" on the amount found in the blood. 

Hitr.pgamines 

Nitrosamines reportedly are detectable in both "tar" and 
in the vapor phase component of cigarette smoke. The presence of 
nitrosamines in cigarette smoke is often the subj ect of public 
comment by anti-smoking advocates because, under experimental con- 
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ditions, certain nitrosamine compounds can produce 'tumors in 

laboratory animals. As two reviewers of the literature noted, 

however, "direct epidemiologic evidence that would associate 

47 

nitrosamines with human cancer is very limited." Another recent 

reviewer suggested that: 

The role of nitrosamines in the pathogenesis 
of human lung cancers is theoretical, and it 
is yet to be shown conclusively that any speci¬ 
fic N-nitroso compound causes human cancer. 

Even the U.S. Surgeon General has stated that there is "a lack of 

direct evidence" that the nitrosamines specific to tobacco have any 

49 

proven health effect on smokers. 

The components of nitrosamines — nitrates, nitrites and 

amines — are naturally occurring substances. Hence, nitrosamines 

are found in soil, air, water and food. Beer and scotch whiskey 

50 

have recently been determined to contain dimethylnitrosamine. 

Foods often prepared with nitrites (used as a preservative) include 

ham, sausages, bacon, luncheon meats and frankfurters; seafood and 

51 

cheese also often contain nitrosamines. 

Phenol 

Phenol is reported to be present in minute quantities in 
cigarette smoke and is detectable in "tar." It has a variety of 
industrial uses, including the manufacture of perfumes, plastics 
and fertilizers. Phenol occurs naturally in animal tissues; the 

consumption of meat has been identified as the primary source of 

52 

human exposure to phenol. It is also present in drinking water. 
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Two reviewers of the literature concluded that H [t]here is no speci¬ 
fic evidence of human cancer attributable to phenol or related com¬ 
pounds. . . ." 53 A group of researchers likewise reported that 

phenol is not present in cigarette smoke at high enough concen- 

54 

trations to cause disease in smokers. 

Polonium-210 

Polonium-210 is a radioactive element that has been re- 

■v 

ported to be present in trace amounts in tobacco and cigarette 
smoke. It is also present in the atmosphere and in soil — both 
as a part of the earth's natural background radiation and as a 
result of nuclear testing — from which it is presumably drawn 
into growing tobacco. Smoking critics often cite the presence of 
polonium-210 in smoke as significant because it, along with most 
other radioactive materials, can have adverse health effects in 
humans and in animals if the exposure is of sufficient intensity. 
Even the U.S. Surgeon General, however, has questioned the signi- 
ficance of polonium-210 to lung cancer in humans. Other re¬ 
searchers have disputed the conclusion drawn by some scientists 
that polonium-210 accumulates in the lung tissue of smokers. 56 
Additional researchers discount the claimed risk to smokers of 
inhaled polonium, noting the extraordinarily minute quantities at 
which it is present. 57 


) 
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Toluene 


Toluene is reported to be a constituent of the vapor 

phase component of cigarette smoke. It is present in the atmosphere 

as a result of industrial emissions, automobile emissions, and 

gasoline evaporation. Exposures at home include inks, dyes, and 

perfumes. Although it is an eye and skin irritant at low levels 

and concentrations, toluene has not been reported to be toxic or 

59 

to cause chronic disease in humans at those levels. 

Urethane 

Urethane (ethyl carbamate) has been reported to be present 
in cigarette smoke in very small amounts. It has been widely used 
in the plastics and textile industries. It is also used in a 
variety of agricultural chemicals, pesticides, fungicides, and in 
some therapeutic drugs. Urethane is a natural by-product of fermen¬ 
tation, and is found in wines, distilled spirits, and beer, as 
well as in fermented food products such as cheese, yogurt and soy 
sauce. 60 The U.S. Surgeon General has conceded that urethane, 
although possibly an animal carcinogen, is not present in cigarette 
smoke in sufficient quantities to cause cancer in smokers. 6 ^ - 

Vinvl Chloride 

Vinyl chloride is reportedly present in minute amounts 
in the vapor phase of cigarette smoke. Although it is a gas, it 
is detectable in various food products such as honey, butter and 
tomato ketchup. It is also present in some wines. Vinyl chloride 

) 
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63 

is also used in the manufacture of plastics. 

Vinyl chloride has been reported to have toxic and car¬ 
cinogenic effects in animals at high concentrations; a similar 
effect on humans has been suggested. One group of oncologists, 
however, although subscribing to the general theory that smoking 
causes cancer, conceded that: 

Based on human data and results from animal 
studies, it appears to us that the[] minute 
amounts of [vinyl chloride in cigarette smoke] 
will not contribute to a measurable degree g to 
the carcinogenic activity of tobacco smoke. 4 

This conclusion was echoed by a recent literature reviewer, who 
concluded that vinyl chloride is present in cigarette smoke "appar¬ 
ently at levels too low to be considered a carcinogen or fibrosis- 
inducing agent." 65 
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V 

CONSTITUENTS: 

CLAIMS/RESPONSES 

CLAIM : Tobacco smoke constituent levels should be printed on 

tobacco packs and in advertisements, or otherwise 
published, to protect the consumer. 

RESPONSE : Such labeling would suggest that tobacco smoke 
constituents have been shown to be harmful. However, it 
has frequently been pointed out that although tobacco 
smoke constituents may be among the most heavily 
researched substances in the world, no constituent, as 
found in cigarette smoke, has been scientifically proven 
to cause cancer or any other human disease. 1 Even anti¬ 
smoking reports have conceded this. 2 

Reported constituent levels may be of limited value since 
the laboratory machines used to measure smoke constituents 
cannot duplicate the way humans smoke — no two smokers 
smoke the same way and no smoker smokes the same way all 
the time. These testing difficulties have been 
acknowledged by the U.S. government. 3 

Constituent information may also be counterproductive 
from the point of view of those who argue that smoking is 
harmful. They would claim that these data help consumers 
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switch to lower yield brands. However, in Sweden, young 
people reportedly used this information to select the 
"strongest" brands, i.e., those with the highest yields. 4 
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CLAIM : Tobacco countries sell cigarettes in developing countries 

which have higher "tar" and nicotine yields than the 
same-brand cigarettes sold in western countries. 

RESPONSE : This is not an accurate statement. Constituent levels 
of same-brand cigarettes generally are much the same 
wherever they are sold. A report of the evaluation of 
the "tar", nicotine and carbon monoxide yields of 50 
brands of cigarettes available in 10 developing 
countries, issued by the World Health Organization, 
concluded that the constituent levels of cigarettes in 
those countries were very similar to those available in 
j) North America, Great Britain, and Europe. 1 

In those cases where cigarettes are manufactured for 
export, manufacturers try to make the export product 
identical to the comparable brand sold in the country of 
origin for numerous reasons, including economies of scale 
which are such that it simply does not make sense to 
produce different versions of the same product for 
different markets. Manufacturers of cigarettes, like 
manufacturers of other products, also must insure that 
their customers get the same product worldwide or else 
* ■ run the risk of losing their loyalty and support. 
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Smokers, like any other consumer, want to be able to 
depend on consistent product quality. 

There is a second category of product available in 
overseas markets, however, that may present a somewhat 
different situation. Those are international trademark 
brands which are made under license by local 
manufacturers. As the licensors, international 
manufacturers endeavor to have their brands made locally 
meet the same standards as those made in the country of 
origin. Nevertheless, their ability to control local 
manufacturing standards is understandably less in such 
situations. There are a number of reasons for this, 
including local laws and regulations which limit the 
amount of imported tobacco that can be used in locally 
made cigarettes and local trade preferences. For example, 
in the Philippines, international cigarette brands are 
produced by local licensees and, because of local law, 
are required to include a high percentage of locally grown 
tobacco; the use of local leaf results in a slightly 
higher "tar" and nicotine content than comparable brands 
manufactured and sold in the country of origin. 

On the other hand, in some instances, brands sold in 
export markets may actually contain less "tar" and 
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nicotine than locally made brands. For example, the 
highest "tar" levels for cigarettes made in the United 
States are around 16 milligrams (mg.), while in Japan, 
Seven Stars Filter, a popular local cigarette brand, has 
19.3 mg., and in Hong Kong, Good Companion has 18.3 mg. 
In fact, the average "tar" and nicotine levels of the 
cigarettes available to foreign consumers have actually 
decreased in some cases when American cigarettes become 
available. 2 

International cigarette manufacturers comply fully with 
local requirements regarding "tar" and nicotine levels. 
These include countries that have established upper limits 
on the "tar" and nicotine deliveries of cigarettes sold, 
such as Saudi Arabia, and countries which require the 
manufacturer to indicate the "tar" and nicotine 
deliveries on the cigarette products. Hong Kong, for 
example, utilizes a system similar to the one used in 
Great Britain, which defines "ranges" of "tar" and 
requires cigarette manufacturers to designate the "range" 
in which a particular brand falls on the package. 
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CLAIM: 


There are cancer-causing agents in tobacco smoke and 
that must explain the association between smoking and 
cancer. 

RESPONSE : Researchers have been trying for many years to determine 
whether constituents of tobacco smoke cause human disease. 
Because of such studies, tobacco and tobacco smoke 
constituents may be among the most heavily researched 
substances in the world. However, after years of 
intensive research, no constituent as found in cigarette 
smoke has been scientifically proven to cause cancer or 
any other human disease. 1 
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CLAIM: 


It is well-known that "tar" is harmful to the smoker. 


RESPONSE : "Tar" is an artificially created laboratory product con¬ 
sisting of highly concentrated and physically altered 
cigarette smoke particulate matter which is collected 
either by passing cigarette smoke through a cold trap at 
extremely low temperatures or by using filters and a 
drying process. The substances as found in "tar" are 
not found in cigarette smoke. A United States government 
report on smoking and health acknowledges that such mech¬ 
anical processes hardly duplicate the way humans smoke. 1 

Apparently, concern about "tar" is largely due to early 
experiments which involved painting this artificially 
produced substance on the skin of laboratory animals. 
The scientific value of such experiments has, however, 
been questioned for numerous reasons, including the fact 
that the skin of test animals is much different from the 
human lung tissue and because the quantities of "tar" used 
were unrealistically high. 2 

It is misleading, therefore, to draw definitive conclu¬ 
sions about "tar" and human disease from animal skin 
painting experiments. 
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CLAIM: One hears a lot about nicotine and carbon monoxide. They 

must be the dangerous elements in tobacco smoke. 

RESPONSE : Such claims are not based on scientific fact. 

Nicotine is rapidly eliminated from the body. Even the 
1964 United States Surgeon General's Report conceded that 
nicotine "probably does not represent a significant health 
problem." 1 The 1983 United States Surgeon General's 
Report, which focused on cardiovascular disease, also 
conceded that "the evidence for and against a primary 
role for nicotine in the development or acceleration of 
atherosclerosis is not conclusive, . . . . " 2 Similarly, 
other scientists have described nicotine as having no 
known or cumulative effects on human health. 3 

People are exposed to carbon monoxide (CO) from various 
sources, such as automobile exhaust fumes and industrial 
emissions every day, regardless of whether or not they 
smoke. However, it is the CO in cigarettes which has 
received considerable attention in the scientific litera¬ 
ture, usually in regard to cardiovascular disease. 
Despite this attention, however, the issue of what role, 

* • if any, the small amounts of CO in tobacco smoke may 

have in disease causation has not been determined. Even 

) 
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the 1983 U.S. Surgeon General's Report conceded that 
there is no consensus in the scientific literature regard¬ 
ing the role, if any, of CO and heart disease. 4 
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CLAIM : There are many substances in cigarette smoke. Even if 

"tar," nicotine and carbon monoxide don't cause disease 
in smokers, one or more of those other substances most 
likely do. 

RESPONSE : Probably because efforts to establish that "tar," nicotine 
and CO cause human disease have been unsuccessful, some 
anti-smoking advocates have attempted to shift pgablic 
attention to other substances in cigarette smoke, like 
arsenic and hydrogen cyanide. While these and many other 
substances are reportedly present in tobacco smoke, such 
claims fail to point out that the vast majority of those 
J substances, some of which have been identified in "tar," 

are present only in extremely small amounts. As is the 
case with "tar," nicotine and CO, these minute quantities 
of other substances, as found in cigarette smoke, have 
not been proven to cause cancer or any other human 
disease. 

Furthermore, these claims fail to point out that these 
substances are also present in the air we breathe, the 
water we drink, and even the food we eat. That is because 
these substances are for the most part the natural by- 
: products of combustion of any organic matter, including 

tobacco, or are found in any organic matter whether or 

J 
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not it is burnt. For example, arsenic is a naturally 
occurring metal that is also present in rocks, water, 
and virtually all living organisms in very tiny concen¬ 
trations. However, even the 1982 U.S. Surgeon General's 
Report noted that the view that inorganic arsenics cause 
lung cancer has not been widely accepted. 1 

Likewise, hydrogen cyanide is also generated by the com¬ 
bustion of carbon materials in the air, for example, 
during home cooking. Moreover, it is used in a variety 
of industrial processes and is present in such food pro¬ 
ducts as lima beans, soy beans and apricots. It has 
even been detected in certain wines. ^ a researcher who 
has examined the literature on this subject recently 
concluded that what effect the hydrogen cyanide in 
cigarette smoke has, if any, on humans remains to be 
determined. 3 


.) 
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CLAIM: There is benzene in cigarette smoke. When benzene was 

detected in Perrier water, it was withdrawn from grocery 
shelves. If benzene in Perrier water is harmful, then 
benzene in cigarette smoke must be harmful too. 

RESPONSE : While it is true 'that benzene has been reported to be 
present in the vapor phase of cigarette smoke, the levels 
are said to be very small. Furthermore, although benzene 
has sometimes been suggested as a possible cause of leu¬ 
kemia, that disease has not been related to cigarette 
smoke in any consistent fashion in the various statistical 
studies that form the primary basis for criticism of 
smoking. 1 Even the U.S. Surgeon General has noted that 
"no dose-response relationship has been established 
between death rate from leukemia and number of cigarettes 
smoked. 


- 18 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025500276 



REFERENCES 


Huber, G.L., "Physical, Chemical, and Biologic Properties of 
Tobacco, Cigarette Smoke, and Other Tobacco Products," Seminars 
in Respiratory Medicine 10(4): 297-332 (see particularly 

312), October, 1989. 

U.S. Department of Health, Education, and Welfare, Public 
Health Service, Office on Smoking and Health, "Chapter 14. 
Constituents of Tobacco Smoke: Benzenes and Naphthalenes," 
Smoking and Health. A Report of the Surgeon General . DHEW 
Publication No. (PHS) 79-50066, Washington, D.C., U.S. Govern¬ 
ment Printing Office, 49, 51 (at 51), 1979. 


- 19 - 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025S00277 



CLAIM: 


Cigarette advertising certainly seems to imply that the 


newer, "lighter" cigarette brands are safe for people 
to smoke. 

RESPONSE : The tobacco companies make no such claim. Low "tar" and 
nicotine cigarettes are on the market in response to 
consumer demand, which has increased in recent years. 
That demand appears to have developed as a result of'the 
attention those products have received in the media. It 
certainly is consistent with consumer preferences for 
other "lighter" products now on the market, such as low- 
calorie beers, sugar-free soft drinks, low fat foods, 
and the like. Because of those changes in consumer 
preferences, tobacco manufacturers have modified their 
production and shifted their emphasis in advertising. 
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BUERGER'S DISEASE 


Thromboangiitis obliterans or Buerger's Disease is an 
inflammatory condition of the small and medium-sized blood vessels 
of the arms and legs, leading to an insufficient supply of blood 
to the tissues. One of the charges against cigarette smoking is 
that it causes Buerger's Disease. This claim is based, in part, 
on reports alleging that a high percentage of patients with the 
disease smoke cigarettes. Despite such claims, the cause of 
Buerger's Disease is not yet known. 1 Moreover, problems created 
by frequent misdiagnoses and questions raised by the incidence or 
occurrence rates and other suggested theories of causation indicate 
that the causal hypothesis concerning Buerger's Disease and smoking 
is unproven. 


Misdiagnosis 

True Buerger's Disease is rare, even among young males 
in whom it reportedly occurs most frequently, 2 and misdiagnosis is 
common. For example, an American researcher who reviewed 205 cases 
diagnosed as Buerger's Disease at one hospital between 1933 and 
1963 concluded that only 33 (16%) had a clinical picture compatible 
with the criteria for the disease. 3 One explanation for such a 
large number of misdiagnosed cases may be that there are many other 
conditions and diseases with symptoms similar to those seen in 
Buerger's Disease patients. These conditions and diseases, which 
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include atherosclerosis (vascular blockage caused by cholesterol 
plaques), frostbite, gout, ergotism (poisoning from the misuse or 
accidental ingestion of ergot, a type of rye plant fungus used for 
medicinal purposes), arterial embolism, scleroderma (a skin 
disease), an immunological disease called periarteritis nodosa, 
and occupational trauma, are not generally associated with smoking 
in the literature. For example, atherosclerosis, one of the 
diseases that is often confused with Buerger's Disease, is 
associated with high cholesterol levels and risk factors such as 
hypertension and diabetes mellitus. 4 Accordingly, studies which 
suggest a strong association between Buerger's Disease and smoking 
may be flawed because it is likely that they include a number of 
cases in their analyses that are not actually Buerger's Disease. 


Incidence of Buerger's Disease 

Claims are made that the incidence of Buerger's Disease 
has risen and is increasing concurrently with the prevalence of 
smoking. However, this assertion is not consistent with the 
observation of a professor of medicine that "when the total number 
of heavy smokers in the general population is considered, the actual 
number in whom thromboangiitis obliterans develops is exceedingly 
Small." 5 Furthermore, this claim is not substantiated by reports 
that the incidence of Buerger's Disease in women is extremely low. 


- 2 - 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025500280 



1 

even though their smoking rates have increased dramatically in 
more recent years. For example, a 1973 worldwide literature review 
of female patients covering a period of almost 50 years reportedly 
found only 22 cases with microscopic findings that were compatible 
with those specified for the diagnosis of Buerger's Disease. Of 
those 22 cases, only eight were considered to be "probable" 
Buerger's Disease while the remainder were classified either as 
"possible" or only "doubtful." 6 Between 1973 and 1986, only four 
additional cases of the disease in women were reported in the 
English-speaking literature. 7 In 1986, however, a much higher 
incidence of Buerger's Disease was noted by an American researcher, 
who reported that 11 percent (12 out of 109 cases) of the patients 
^ registered with the disease at the well-known Mayo Clinic in 

Rochester, Minnesota, between 1981 and 1985 were women. 8 Although 
he speculated that the apparent rise in the incidence of the disease 
among U.S. women might be related to their increased use of tobacco, 
the incidence of the disease in these women has not risen at the 
same rate as their prevalence of smoking. Therefore, this does 
not appear to be a satisfactory explanation. 

The true incidence of Buerger's Disease in the general 
population is difficult to determine for numerous reasons. These 
include the possibility that a history of smoking has been a 
significant source of diagnostic bias among members of the medical 
profession because of the assumption that a smoker who presents 
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with symptoms suggestive of Buerger's Disease is more likely to have 
the disease than some other disease or condition with the same or 
similar symptoms. For example, a patient who may actually have, 
for example, peripheral vascular disease may be more likely to be 
diagnosed with Buerger's Disease largely because that individual 
also happens to smoke. Another reason is that the incidence rates 
reported in the literature are subject to certain population biases 
arising from the fact that most cases diagnosed as Buerger's Disease 
are referred to the care of health-care providers specializing in 
vascular diseases. Since the occurrence of the disease among such 
individuals or among those with peripheral vascular disease is 
likely to be higher than in the general population, applying those 
J rates to the general population will likely lead to an artificially 

high overall rate. 

There may be still other factors affecting the number of 
Buerger's Disease cases reported that have little to do with the 
true incidence of the disease. This is suggested by the dramatic 
changes in the reported incidence of the disease in the United 
States since it was first fully described by Dr. Buerger in an 
article in a medical journal in 1908 9 and discussed more completely 
in his monograph in 1924. 10 Between 1925 and 1945, one American 
physician claimed to have seen over 1,400 cases of Buerger's 
* Disease, all in smokers. 11 In later years, however, the number of 
reported cases dropped dramatically. The reason for this drop is 

) 
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unclear, although it has been speculated that the "popularity" of 
the disease as a medical diagnosis declined, perhaps in part because 
of the medical profession's greater adherence to stricter diagnostic 
criteria. 12 For example, in one study at the well-known Mayo 
Clinic, in Rochester, Minnesota, the prevalence rate dropped from 
104/100,000 registered patients in 1947 to 13/100,000 patients in 
1986, even though the clinical and pathologic criteria for the 
diagnosis of the disease remained the same. 13 

Tobacco and Buerger's Disease 

Tobacco use has been implicated in the literature as a 
major cause of Buerger's Disease because of its reported temporal 
relationship with the clinical course of the disease. That is, 
many have suggested that the disease will progress with the 
continuation of smoking and that it will not progress if tobacco 
use is discontinued. However, a number of researchers have reported 
this not to be the case. For example, in a study of Buerger's 
Disease in the United States Army during and after World War II, "no 
significant association" between smoking habits of the patients 
after diagnosis and subsequent amputation rates was reported. 14 
Three years later, it was noted that a "careful" study of smoking 
habits in 81 patients with Buerger's Disease attending a British 
dlinic "failed to find any effect of smoking on the course of the 
disease." 15 Similarly, in another case study of a woman with 
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Buerger's Disease in England, there was no progression of the 
disease during a period of some years, despite the fact that she 
continued to smoke. 16 The physicians who reported her case stated 
that in their experience, "the disease continues in some well- 
established cases, despite the cessation of smoking and also goes 
into remission despite continuation of smoking." 17 Furthermore, 
in a 1988 paper on their retrospective study of 328 patients with 
Buerger's Disease, two Japanese researchers, Ohta and Shionoya, 
commented: 

[N]o progression of symptoms was observed in 
about one-half of the patients who continued 
smoking, and a few patients suffered from 
} ischaemic ulcers even though they had abstained 

from tobacco. 18 

Other questions about the relationship between tobacco and 

Buerger's Disease also raise doubts about the causal hypothesis. 

For example, if tobacco causes Buerger's Disease, how does one 

explain the cases reported among nonsmokers, even in very young 

children? 18 Furthermore, how does one explain the differences 

seen over time in the ratio of male to female smokers with the 

disease? 20 In 1936, the ratio of women to men smokers in the 

United States was estimated at 1:6 while the ratio of women to men 

with Buerger's Disease was estimated at 1:70 to 1:500. In 1950, the 
*■ • 

ratio of women to men smokers fell to 1:4, yet there was "no 
proportionate increase" in the incidence of the disease among women 

) 
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smokers. 21 This suggests factors other than smoking must be 
involved. 




Finally, some have claimed that since cigarette smoking 
has been related to Buerger’s Disease, other forms of tobacco 
probably also play a role in the disease. However, a 1974 report 
on the results of a 20-year study of 25,000 snuff users and/or 
tobacco chewers in the state of Tennessee, where the use of these 
products is common, concluded that there was "no relationship 
between the use of unsmoked tobacco per se and intermittent 
claudication." 22 Intermittent claudication (pain in the foot or 
calf after exercise of the affected muscle) is one of the first 
symptoms noted by a patient with Buerger's Disease. 23 


Based on such observations, two British physicians, who 
describe Buerger's Disease as "a disease of unknown aetiology," 
concluded that the association between cigarette smoking and the 
disease "is not as clear as has been suggested in the past." 24 


Other Suspected Factors 


Buerger's Disease is reportedly more common in the 
Orient, Eastern Europe and the Mediterranean than North America and, 
although "no explanation has ever been offered for this peculiar 
geographic distribution of disease," 25 it suggests the possible 
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involvement of genetic differences or environmental factors. A 
genetic influence is also suggested by the cases observed in 
nonsmokers and by the occasional familial occurrence of the disease 
reported in the literature. 

Furthermore, a number of other suspects have been 
suggested as a cause of Buerger's Disease. These include fungal 
infections, socioeconomic class and/or occupation 26 and internal 
immune disorders. 27 


Conclusion 

Despite claims regarding Buerger's Disease and the use 
of tobacco, the role of tobacco, if any, has not been determined. 
True Buerger's Disease is a relatively rare occurrence in relation 
to the world's population of smokers. Moreover, the issues of 
misdiagnosis, incidence rates, and other possible risk factors and 
reports that the disease progresses even after smoking is 
discontinued raise many questions about the hypothesis that tobacco 
causes Buerger's Disease. 
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BUERGER’S DISEASE 


CLAIMS/RESPONSES 

CLAIM : Some smokers have to have their legs amputated because 

of "smoker's leg." 

response : This is probably a reference to Buerger's Disease. 

Individuals who have this problem with the blood vessels 
in their arms or legs may have to have the limb amputated 
if it becomes so serious that they develop gangrene. 

This claim apparently is made about cigarette smoking 
because it has been reported that a high percentage of 
patients who have the disease are smokers. However, the 
claim overlooks the fact that nonsmokers also develop this 
disease. 1 It also overlooks the many medical and 
scientific "unknowns" about this disease. For example, 
it is not even known for certain how many people who 
have been diagnosed with this disease actually have it. 
That's because it's a rare disease, and mistakes in 
diagnosis are quite common, in part because there are 
numerous other diseases with very similar symptoms. For 
example, an American researcher who reviewed 205 cases 
that had been diagnosed as Buerger's Disease at one 
hospital between 1933 and 1963 reported that only 33 of 
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the cases, or about 16%, met the clinical criteria for a 
true diagnosis of Buerger*s Disease. 2 If physicians have 
such difficulty even determining if a person has the 
disease, how can anyone claim that it has been proven 
what causes it? 
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CLAIM: Smoking must cause Buerger's Disease because the disease 

gets worse in those who keep on smoking and gets better 
in those who stop. 

response : This claim overlooks the fact that nonsmokers also develop 
the disease. 1 It also does not take into account studies 
which report contradictory findings. 2 For example, in 
one study of more than 300 Japanese patients with the 
disease, the symptoms reportedly did not progress in 
many of the patients who continued to smoke and actually 
did progress in a few patients who stopped. 3 
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SMOKING AND ADDICTION: 


l SUMMARY 


For hundreds of years, individuals have chosen to smoke 
or not to smoke, to continue or to quit, as a matter of personal 
preference and free choice. In more recent years, however, it has 
been suggested that smokers are unable to make free-will choices, 
particularly about whether to quit smoking, because they are 
"addicts.” But cigarette smokers are not "addicts." They are 
normal, rational people who happen to enjoy smoking, an activity 
that is the target of a highly vocal group. 


Proponents of the view that smoking is an addiction claim 
that pharmacological reports on nicotine demonstrate that smoking 
is not voluntary. However, this literature has an extremely narrow 
focus and does not fully consider the many complex and personal 
motivations for smoking. Furthermore, the question of whether 
smoking is voluntary is more than just a scientific question. It 
also involves the philosophical concept of "free will." In short, 
the pharmacological literature does not provide an adequate basis 
for understanding smoking behavior. However, it is clear from 
daily common sense observation that smokers make a free choice to 
smoke. 


* The use of addictive drugs produces several objective 
physiological effects that are not observed in cigarette smokers. 
Addictive drugs are intoxicating, which means that they are used 
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to try to escape reality and are associated with a deterioration 
in psychological and behavioral functioning. Such drugs lead to 
physical dependence, as manifested by a medically serious, 
potentially life-threatening withdrawal syndrome that develops 
during abstinence from the drug. Addiction also leads to tolerance, 
a need for progressively greater levels of the drug. 


) 


Because of the physiological aspects of addictive drugs, 
the motivations for their use fluctuate between the desire to become 
intoxicated and the need to avoid or reduce the adverse physical 
symptoms of withdrawal. Due to this continuous cycle of 
intoxication and withdrawal, a drug addict is unable to make 
rational decisions affecting his life in general, much less 
specifically whether to continue or quit drug use. By contrast, 
smokers do not become intoxicated. Neither has physical dependence 
been demonstrated to occur in smokers. Smokers' ability to think 
rationally is never compromised by smoking. They are always able 
to make reasoned choices about smoking and other aspects of their 
lives. 


) 


In an effort to label smoking an addiction, some 
antismoking organizations and researchers have attempted to broaden 
the definition of addiction. For example, recent reports on smoking 
behavior released by the United States and Canadian governments 
do not include physical dependence as a requirement for addiction. 
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However, removing objective physical effects from the definition 
constitutes a step backward in terms of understanding drug 
addiction, because it relegates addiction to little more than a 
description of any frequently occurring behavior. Thus, the word 
addiction is now sometimes used to describe running or jogging, 
watching television, sexual activity, even shopping and playing 
video games. 



The literature indicates that although smoking may be a 
strong habit, it has not been demonstrated to be an addiction to 
nicotine. For example, chewing gum which contains nicotine does 
not substitute for the pleasure of cigarette smoking. Moreover, 
smokers can quit when they decide to do so. Almost everyone knows 
someone who has quit smoking. In fact, in the United States alone, 
government figures indicate that nearly half of all living adults 
who ever smoked have quit. 


Claims have been made that cigarette smoking serves as a 
"gateway drug" to the use of "hard" drugs. This very questionable 
claim apparently stems from occasional reports that a chronological 
order may exist between smoking and illicit drug use. However, 
any possible association between cigarette smoking and the use of 
drugs is small and tenuous, if it exists at all. In addition, it 
* is illogical to suggest that two activities are causally related 
just because one activity may precede the other. 

) 
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In attempting to build credibility for a cigarette 
addiction claim, antismoking groups sometimes argue that this is 
the conclusion of the American Psychiatric Association. Although 
this organization does publish a diagnostic manual which includes 
categories for "dependence" and "withdrawal" in smokers, their 
inclusion may have been influenced by a variety of political, 
social and financial considerations not related to science. 
Moreover, the criteria for diagnosis of "dependence" have been 
criticized as overinclusive. The manual itself concedes that it 
is not known whether its diagnosis of "withdrawal" has anything 
to do with quitting smoking. 

J 

In conclusion, there have been increasingly frequent 
attacks on smoking, marked by attempts to label it an addiction. 
Lacking scientific demonstration of physiological criteria for 
addiction, these attacks have taken on a distinctly emotional and 
political tone. In fact, the "addiction" label appears to be 
applied to smoking with little regard for its scientific meaning. 
Cigarette smoking is more accurately classified as a habit. As 
when giving up any habit, a smoker needs the desire and the 
motivation to quit. There is nothing in cigarettes which 
interferes with a smoker's ability to decide to quit and to carry 
* out that decision. In fact, in the United States alone, government 
figures indicate that over 41 million people, nearly half of all 
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living adults who ever smoked, have quit. Moreover, more than 90 
percent of those have successfully quit on their own and without 
professional help. 



J 

10277962 


- 5 - 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025500209 



SMOKING AND ADDICTION 


1 


Tobacco smoking has been a popular custom for hundreds 
of years. Individuals have chosen to smoke or not to smoke, to 
continue or to quit, as a matter of personal preference and free 
choice. In more recent years, however, antismoking attacks have 
suggested that smokers are unable to make free-will choices, 
particularly about whether to quit smoking. Indeed, anti-smokers 
contend that cigarette smokers are "addicts." Cigarette smokers 
are not "addicts." They are normal, rational people who happen to 
enjoy smoking, an activity that is the target of a highly vocal 
group. 

J 

It seems that by calling smokers addicts, antismokers 
hope to eventually eliminate smoking as a social custom. Indeed, 
the social and political underpinning of the addiction claim was 
admitted by Dr. Morris A. Lipton, one of several scientists who 
was involved in developing the United States government's official 
position on smoking and addiction in the early 1980s. He gave the 
following reason for the government's use of the addiction label: 
"It was selected because it's sort of a dirty word." 1 Thus, it 
should be readily apparent that the term addiction was intended to 
have an emotional impact, and that it has been applied to smoking 
with little regard for its scientific meaning. 
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smoking is a Voluntary Activity 


1 


Those vho claim smoking is an addiction obviously hope 
to imply that it is an involuntary act on the part of smokers— 
that they are compelled to smoke. But everyday observations make 
it clear that decisions about smoking reflect freely-made personal 
choices. Simply put, people smoke because they want to and because 
they enjoy it. It may become a habit, but they are not compelled 
to continue. Whether an individual continues to smoke or quits is' 
a voluntary decision that each smoker makes. As noted by a staff 
member of the United Kingdom's Office on Population Censuses and 
Surveys, decisions to quit or continue smoking reflect "a rational 
and reasoned choice that smokers make and periodically renew." 2 


Proponents of the view that smoking is an addiction rely 
strongly on pharmacological reports to support their claim that 
smokers do not have this choice. There are two broad reasons why 
this literature does not provide a valid basis for such a claim. 
First, this literature has an extremely narrow focus and does not 
fully consider the many complex and personal motivations for 
smoking. Second, the question of whether smoking is a voluntary 
act is more than just a scientific question. It also involves the 
philosophical concept of "free will," a concept that is generally 
riot addressed in the scientific literature on this subject. 


j 
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The narrow nature of the pharmacological literature is 
reflected in its almost exclusive focus on nicotine. It does not 
adequately take into account the psychological and social functions 
that smoking may have. Nor does it properly recognize the 
importance of each smoker's decision-making processes. Perhaps 
the most well-known example of this approach is the 1988 United 
States Surgeon General's Report titled "Nicotine Addiction." 3 As 
noted previously, even before its publication, the U.S. government 
had taken the position that smoking is an addiction in which 
nicotine has a pivotal role. That may have made the Report’s 
characterization of smoking as an addiction to nicotine inevitable. 

A similar emphasis on nicotine is seen in a 1989 Canadian 
report titled "Tobacco, Nicotine, and Addiction." 4 This report was 
prepared under the auspices of the Royal Society of Canada and was 
an attempt to respond to the Canadian government's question of 
whether smoking should be labeled an addiction, a dependence, or a 
habit. The report concentrates on pharmacological literature and 
on nicotine in particular. It excludes serious discussion of 
complex psychological and social factors associated with smoking 
behavior. As with the 1988 U.S. Surgeon General's Report, the 
limited focus almost seemed to predetermine the Canadian report's 
conclusion that smoking is an addiction. 
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The anti smo kers' emphasis on pharmacological literature 
is misplaced not simply because its narrowness excludes other 
potentially important factors involved in smokers' decisions about 
their habit. It also ignores the inherent inability of such reports 
either to prove or disprove the philosophical question of whether 
a behavior is voluntary. In this regard, both the American Medical 
Association (AMA) and the American Psychiatric Association (APA) 
have raised questions about whether a scientific basis exists for 

V 

opinions regarding volition in general, not to mention a specific 
individual's volition. As stated by the AMA: H [F]ree will is an 
article of faith, rather than a concept that can be explained in 
medical terms. . . ." 5 Similarly, the APA stated: "The concept 
of volition is the subject of some disagreement among 
psychiatrists." 6 

In the final analysis, the antismokers' claim that so- 
called addiction to smoking makes a person unable to control his 
behavior is little more than a philosophical position. It 
conveniently fits into the antismokers' agenda to ostracize tobacco 
products and their users. However, this claim is not only 
unsubstantiated by, and largely unrelated to, pharmacological 
literature, but it is clearly at odds with the daily common sense 
observation that smokers make a free choice to smoke. 
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Smoking Does Not Fit The Scientific Meaning of Addiction 


The word "addiction," often used interchangeably with 
"dependence," is a scientific term that generally refers to 
objective physiological effects of drugs — namely intoxication, 
physical dependence, withdrawal, and tolerance. Intoxication means 
that when an addict uses drugs, he is trying to escape reality. His 
psychological and behavioral functioning deteriorates. Physical 
dependence means that an addict experiences an agonizing, 
potentially life-threatening, withdrawal syndrome when he has not 
obtained his accustomed "fix." Tolerance means that an addict's 
body needs ever greater levels of drug intake to regain the 
intoxicating "high" which is so important in his life. Besides 
their medical implications, all of these physical effects in turn 
lead to a progressive decrease in the addict's ability to function, 
on both an individual and societal level. 

It is an inherent quality of addictive drugs that the 
motivations for their use fluctuate between the desire for a state 
of intoxication and the need to avoid or reduce the adverse physical 
symptoms of withdrawal. Regardless of where an addict is in this 
continuous cycle of intoxication and withdrawal, his ability to 
reason and to judge is impaired. Thus, he is unable to make 

» 

rational decisions affecting his life in general, much less about 
whether to continue or quit his drug use. 
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Does the cigarette smoker fit this picture? Of course 
not. Smokers do not seek to get "high." Their ability to think 
rationally is never compromised by smoking. They make reasoned 
choices about smoking and other aspects of their lives. Thus, 
they cannot be considered addicted or dependent in any sense 
comparable to true addictions, such as those involving heroin or 
cocaine. As an analysis by the German federal government 
concludes: "No major dependence, in the sense of addiction, has 

been proven to be caused by the consumption of tobacco products." 7 
In short, although cigarette smoking may be a habit for many 

V 

■J smokers, it does not fall vithin the scientific meaning of 

addiction. 

The dramatic physical, psychological and societal effects 
of drug addiction are in sharp contrast with the simple pleasures 
of cigarette smoking. Despite this obvious fact, some researchers 
have attempted to broaden the definition of addiction so that it 
includes smoking. Unfortunately, this relegates addiction to 
little more than a description of any frequently occurring behavior. 
That seems to be why the word addiction is sometimes used to 
describe distance running or jogging, watching television, sexual 
activity, even shopping. In the United States, former Surgeon 

— • 

General C. Everett Koop also contributed to the misuse of the term 
when he said in 1982 that video games are "addicting."® 


- 6 - 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025S00305 



Attempts to dilute the meaning of the word addiction 
are also reflected in the increasing use of the term dependence. 
T hi» term is not used in the sense of physical dependence, which 
specifies the precise and objective characteristics of withdrawal. 
Rather, it often seems to be applied to any repetitive behavior 
that may be important to a person and, hence, may be difficult to 
stop. Even as early as 1974, Reginald Smart of Canada's Addiction 
Research Foundation noted that terms such as addiction and 
dependence "cover too much and attempt to bring under single rubrics 
types of drug use that are extremely disparate." 9 Similarly, Dr. 
David Warburton, of Britain's Reading University, observed: "We 
all are 'dependent' for our ordinary happiness, gratification, 
emotional well-being and general quality of life on a whole range 
of people and objects."* 9 In short, the terms "addiction" and 
"dependence" become almost scientifically meaningless when they are 
used merely as descriptions of any valued behavior or well- 
engrained habit. 

Smoking Does Not Invol ve Physical Dependence or Tolerance 

Physical dependence, as demonstrated by a medically 
serious withdrawal syndrome, has been a central feature of 
'traditional views of addiction. Yet, it has not been demonstrated 
that cigarette smokers develop physical dependence. Although some 
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people describe unpleasant feelings when they quit smoking, these 
are very inconsistent, generally not long-lasting and mild. They 
appear to be quite similar to the sort of psychological feelings 
people often have when they stop doing any enjoyable activity. 
According to a 1984 review of the smoking cessation literature, 
any evidence for physical dependence on smoking is highly 
questionable. It concluded that "the weight of the evidence does 
not support a view that unpleasant physical and psychological 
effects necessarily follow abstinence from smoking." Many of the 
reported effects following smoking cessation were noted to be 

c. 

"highly idiosyncratic with little known about the causal 
mechanisms. n11 

The inconclusive literature on physical dependence in 
smokers may be why this requirement is not part of the definitions 
of addiction in several governmental reports. Perhaps only by 
excluding physical dependence was it possible to call smoking an 
addiction. This appears to be the approach taken in the 1989 Royal 
Society of Canada report, which described addiction as "a strongly 
established pattern of behavior" but did not mention physical 
dependence in its definition. 12 Similarly, the 1988 U.S. Surgeon 
General's Report discussed addiction as a kind of substance use 
that "controls or strongly influences behavior." 13 Thus, even 
though both reports label smoking an addiction, their definitions 
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emphasize vague behavioral factors that do not distinguish between 
mere habits and true addictions. 

Removing physical dependence from the definition 
constitutes a step backward in terms of understanding drug 
addiction. In fact, doing so may be seen as an admission of defeat 
in the scientific debate concerning the nature of smoking behavior. 
It has not been scientifically established that physical dependence 
occurs in cigarette smoking. What Is clear is that whatever minor 
effects smoking may have are in no way comparable to the physical 
disruption produced by demonstrably addictive drugs. 

^ Neither have cigarette smokers been shown to develop 

tolerance in any meaningful sense. By contrast, in drug addiction, 
tolerance reliably occurs and is reflected in a progressive increase 
in the level of drug use, as the addict seeks to become intoxicated 
or "high." The existence of tolerance usually indicates that there 
have been underlying physical changes that make it necessary to 
take increasing amounts of the drug to obtain the same previously 
experienced effects. 

Tolerance claims concerning smoking tend to be highly 
anecdotal. For example, it is often pointed out that beginning 

* » 

smokers take a while to get used to the habit. The implication is 
that this is somehow related to nicotine, but this is a misuse of 

) 
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All habits take time to become 


') 

the concept off tolerance, 
established. For example, some mild degree of "tolerance, M or 
increasing levels of an activity, is characteristic of many 
behaviors. It has been observed, for example, that drug addictions 
are not "uniquely characterized" by tolerance, which is "in fact a 
very general feature of the family of habits. w1 ^ 

Furthermore, the typical pattern of smoking, which tends 
to remain at a fairly constant level throughout the smoker's life, 
argues against the applicability of tolerance. Fairly soon after 
choosing to smoke, it has been noted, smokers "rapidly arrive at 
their preferred number of cigarettes per day and this number remains 

) 

stable for years." 15 This is in contrast to heroin and cocaine 
addicts, who continue to increase their levels of drug intake. 

1988 Surgeon Genera l's Report 

The pronouncement on "nicotine addiction" by the 1988 
U.S. Surgeon General's Report 15 received considerable press 
attention. This governmental report took an extreme position, 
labeling nicotine as an addictive substance similar to heroin or 
cocaine. However, the Report has been strongly criticized. In 
the United Kingdom, for example, Dr. Warburton argued that there 
are major differences between cigarette smoking and addictive drug 
use. He contended that the Surgeon General "ignored the 

J 
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discrepancies in his enthusiasm to find criteria to compare nicotine 
use with heroin and cocaine use." 17 After a detailed review of 
the Surgeon General’s criteria, he suggested that the addiction 
claim was politically motivated. 

Professor Albert Hirsch, head of the Department of 
Pulmonary Medicine at the University of Paris, had a similar 
reaction to the Report. Although Dr. Hirsch is a vocal critic of 
the tobacco industry, he noted that tobacco "cannot be compared to 
drugs, especially heard drugs like heroin or other narcotics^" He 
characterized such comparisons as an attempt "to fight an evil 
with misstatements or distortions of the truth." 18 

J 

Even within the United States, strong criticisms have 
been raised concerning the Surgeon General's addiction claim. In 
U.S. Congressional testimony concerning the Report, a noted 
clinical psychologist. Dr. Theodore Blau, described the nicotine 
addiction claim as "misleading and potentially harmful." 18 
Similarly, Dr. Stephen Raffle, a clinical psychiatrist at the 
University of California, San Francisco, said he considered the 
Surgeon General's Report to be "narrow and one-sided." He contended 
its conclusion was "inevitable" because it "does not contain a 
psychiatric, psychological or sociological perspective." 20 
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Smokers Can Quit Smoki ng When They Pe gjde TP PQ . S . S 


Some antismokers have argued that reports which conclude 
that most smokers continue to smoke even though they say they want 
to quit indicate the extreme difficulty in cessation and, hence, 
support the addiction hypothesis. However, reports of smokers' 
desires to quit smoking may be misleading. Even Lynn T. Kozlowski, 
a Canadian scientist well-known for his antitobacco views, noted 
that "answers to questions on 'wanting to stop' and 'trying to 
stop' have regularly been used uncritically." He "encouraged 
caution in what is made of what smokers say about their wish to 
give up smoking and their attempts to do so" and advised that "both 
what smokers say about their smoking and what researchers make of 
these statements should be read skeptically." 21 

The same could be said for some literature on smoking 
behavior that has implied that quitting smoking is a nearly 
impossible task, at which only a few succeed. This forms the basis 
for the claim that the "drug" nicotine has taken over people's 
ability to choose whether or not to smoke. But this is not a 
credible position when one looks at the facts. After all, even 
the 1988 Surgeon General's Report noted that over 41 million people 
in the United States have quit smoking — 90 percent of them on 
their own. 22 In 1989, the Surgeon General made this point even 
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more dramatically, noting that: "Nearly half of all living adults 
who ever smoked have quit." 23 


Moreover, the effort involved in quitting smoking is 
often highly exaggerated. If and when a smoker decides to quit, 
he might at most experience reactions that are very similar to 
those psychological feelings he might have after giving up any 
well-liked habit, such as gum chewing or watching television. The 
ability of smokers to quit when they choose to do so has been 
recognized even by many of the more well-known opponents of smoking. 
For example, consider the following: 


It may also be that, for the general public, 
the stories circulating about the agony of 
abstinence serve as a self fulfilling prophesy: 
smokers expect it to be painful and therefore 
it is. Many give up their attempts to break 
the habit at the first sign of discomfort, 
anticipating greater pain, which in reality is 
not forthcoming. 24 

[I]t is quite apparent that most smokers can 
stop without formal help. 25 

I deplore those who characterize quitting 
smoking as a tortured, almost impossible pro¬ 
cess. For many people, it is easy; for most 
it is somewhere between easy and difficult; 
and only for a minority is it really diffi¬ 
cult. 26 


. Furthermore, much has been made of the alleged high 
relapse rates among quitters. However, studies of such rates have 
been almost exclusively based on "therapeutic" samples — that is. 
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people who have had difficulty in quitting smoking. In the words 
of one researcher, a conclusion to the effect that cigarette smoking 
is a very difficult habit to break is "based largely on the results 
of numerous studies of single therapeutic interventions with 
populations of self-selected subjects who had actively sought 
help." 27 A more realistic picture of quitting is reflected in the 
behavior of the vast majority of smokers who quit on their own. 

Nicotine Gum Does Not Substitute For Smoking 

The inability of nicotine gum to provide a substitute 
for cigarettes also demonstrates that the motivations for smoking 
are much more complex than simply to obtain nicotine. A nicotine 
gum has been marketed for several years in some European countries, 
and more recently in North America. It is sold as a smoking 
cessation "aid" and is often used in research studies of smoking 
behavior. 


If, as proponents of the addiction view maintain, people 
smoke cigarettes only to obtain nicotine, then nicotine gum should 
satisfy the desire for a cigarette. In fact, the gum should be 
interchangeable with smoking and should make quitting smoking a 
simple matter of switching from cigarettes to the gum. However, 
nicotine gum has not been shown to have these effects. For example, 
people who quit smoking sometimes express the feeling that they 
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have a desire or craving to smoke. If this so-called craving were 
for nicotine, then it would seem that nicotine gum should eliminate 
it. Yet, even researchers who believe smoking is an addiction to 
nicotine report that nicotine gum does not have this effect. 3 ® 
Also contrary to what proponents of the addiction view would 
predict, nicotine gum alone is of questionable usefulness as a 
smoking cessation aid. For example, when nicotine gum is given 
as a cessation aid in a general medical practice, its effect on 
cessation rates has been described as "either small or 
nonexistent." 2 9 

Smoking Is Wot a "Gateway" to Drug Pse 

In recent years, claims have been made that cigarette 
smoking serves as a "gateway drug" to the use of "hard" drugs. 
This is a very questionable claim, but it was vigorously put forward 
by a former director of the United States National Institute on 
Drug Abuse, Dr. William Pollin, 30 and more recently by former 
Surgeon General Koop in his 1988 report." 33 United States 
government researchers continue to advance this view. 32 

Although it has sometimes been reported that a 
chronological order may exist between smoking and illicit drug 
use, this cannot be considered to mean a cause-and-effeet 
relationship. After all, even if a hard drug user first smoked 
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cigarettes, he also undoubtedly first did a large variety of other 
things, such as drink milk or soft drinks, eat ice cream, ride a 
bicycle and so on. The point should be obvious: Just because one 
activity chronologically precedes another does not mean that the 
activities are causally related. 

It is also important to note that even studies claiming 
an association between smoking and hard drug use report that the 
relationship, if any, is quite small and of dubious predictive 
value. For example. Dr. John O'Donnell, a researcher writing in a 
United States government publication, noted: 

Whatever the nature of the association, it is 
small, and would not suggest that cigarette 
use would be a useful predictor of later drug 
use . 33 


A similar conclusion was reached in a study of U.S. adults which 
attempted to assess the relationship between use of marijuana, 
alcohol and tobacco. Evidence for this relationship was described 
as "tenuous ." 34 


DSM-III and DSM-III-R 

Another technique sometimes used by antismoking groups 
in attempting to build credibility for a cigarette addiction claim 
is to argue that this is the conclusion of other authoritative 

- 16 - 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025500315 



organizations. For example, the third edition of the Diagnostic 
and Statistical Manual (DSM-III) of the American Psychiatric 
Association (APA), published in 1980, is often cited for its 
inclusion of the terms "tobacco dependence" and "tobacco 
withdrawal." 35 DSM-III marks the first time smoking behavior 
appeared in the APA's diagnostic manual. Its inclusion may have 
been influenced by a variety of considerations not relating to 
science. In this regard, a noted United States psychologist. Dr. 
William T. McReynolds, stated that introducing new psychiatric 
diagnoses into DSM-III involved processes that are "social and 
political, not scientific, in nature." 36 Also, the potential 
influence of financial considerations may have been present because 
insurance reimbursement for the "treatment" of smokers would not 
be possible without tobacco’s inclusion in DSM-III. 

Moreover, DSM-III's criteria for "tobacco dependence" 
are arguably largely meaningless because they can be used to 
classify almost any smoker as "tobacco dependent." In one survey 
of the United States general population, 90 percent of the smokers 
were reported to fulfill the DSM-III criteria for "tobacco 
dependence." This research, reported by Dr. John Hughes, a 
researcher at the University of Vermont, was supported by the U.S. 
National Institute on Drug Abuse. Despite this support from a 
strongly antismoking organization. Dr. Hughes and his colleagues 
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stated that their results suggest that the DSM-III criteria for 
"tobacco dependence" are "overinclusive.” 37 

Perhaps in an attempt to resolve some of the weaknesses 
in DSM-III, a revised manual known as DSM-III-R was published in 
1987. 38 In DSM-III-R, the terms "tobacco dependence" and "tobacco 
withdrawal" were changed to "nicotine dependence" and "nicotine 
withdrawal." DSM-III-R also revised some of the diagnostic criteria 
related to smoking, but these new criteria, as in DSM-III, often 
pertain to amorphous behavioral or psychological factors, rather 
them the objective physiological consequences of true addictive 
drug use. For example, DSM-III-R lists psychological criteria 
such as "desire" to quit, or "time spent" in the activity. Although 
four of the nine criteria allude to physiological factors, the 
remaining five are psychological or behavioral. Since only three 
are required for the diagnosis of nicotine dependence, the 
physiological criteria may be irrelevant to diagnosing an individual 
smoker. Furthermore, with regard to one of the physiological 
criteria, DSM-III-R specifically excludes tobacco by noting that 
with smoking there is an "absence of a clinically significant 
nicotine intoxication syndrome." 39 

The APA's inclusion of smoking-related "withdrawal" 
diagnoses in these manuals does not establish that physical 
dependence occurs in smokers. In fact, both DSM-III and DSM-III-R 
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clearly state that many of the critical scientific questions related 
to possible nicotine "withdrawal" remain unanswered. Both versions 
concede that it is not known whether a reaction observed in an 
Bxsmo ker is really withdrawal or merely some psychological 
response. DSM-III-R comments, for example, that any so-called 
"withdrawal" could simply reflect frustration due to giving up a 
pleasurable habit, or the "loss of a reinforcer." 40 

The dubious significance of the diagnosis of "nicotine 
withdrawal" is perhaps most strikingly clear in DSM-III-R's own 
admission that no one knows whether this diagnosis has anything to 
do with quitting smoking. It states that: "Whether severe 
Nicotine Withdrawal decreases the ability to stop smoking or remain 
abstinent from smoking is unknown." 41 


In short, the tobacco-related terminology introduced by 
the APA's diagnostic manuals is overbroad and unhelpful in providing 
an explanation for smoking behavior. The diagnostic criteria given 
in DSM-III and DSM-III-R do not tell us whether smoking is an 
addiction or whether it is simply a habit. Consequently, these 
manuals fail to further the scientific understanding of smoking 
behavior. 


J 


19 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025500318 



Conclusion 





In recent years, there have been Increasingly frequent 
attacks on smoking, marked by attempts to label it an addiction. 
Lacking scientific demonstration of physiological criteria for 
addiction, these attacks have taken on a distinctly emotional and 
political tone. In fact, the "addiction" label appears to have been 
applied to smoking with little regard for its scientific meaning. 
Cigarette smoking is more accurately classified as a habit. As is 
the case when any habit is given up, a smoker who decides to quit 
needs the motivation and desire to act on that decision. There is 
nothing in cigarettes which interferes with a smoker*s ability to 
decide to quit and to carry out that decision. If that were not 
the case, how does one explain that in the United States alone, 
over 41 million people, nearly half of all living adults who ever 
smoked, have quit smoking, most of them without professional help? 


.) 
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ADDICTION : 
CIAIMS /RESPONSES 


1 


CLAIM: Because of addiction to nicotine, smokers do not have 

voluntary control over their smoking. 


RESPONSE: 



This claim is based on pharmacological reports. This 
literature, however, cannot explain smoking behavior, 
because it has an extremely narrow focus on a single 
constituent of cigarettes, namely nicotine. It does not 
fully consider the many complex and personal motivations 
for smoking. 

Cigarette smokers are always able to make rational choices 
about their lives in general and about whether to smoke 
in particular. A staff member of the United Kingdom's 
Office on Population Censuses and Surveys described 
decisions about whether to smoke as reflecting "a 
rational and reasoned choice that smokers make and 
periodically renew." 1 In contrast to cigarette smokers, 
drug addicts are unable to think rationally because of 
intoxication or withdrawal. 


J 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025500324 



Medical and psychiatric organizations recognize that the 
neeuiing of volition or voluntariness is unclear and cannot 
be explained in medical or scientific terms. 2 


- 2 - 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025S0032S 



REFERENCES 


Marsh, A., "Smoking: Habit or Choice?" Populatio n Trends 

37: 14-20 (at 18), 1984. 

Board of Trustees, Committee on Medicolegal Problems, American 
Medical Association, "Insanity Defense in Criminal Trials and 
Limitation of Psychiatric Testimony," Journal of the American 
Medical Association 251(22): 2967-2981,1984. 

Insanity Defense Work Group, "American Psychiatric Association 

Statement on the Insanity Defense," American Journal _of 

Psychiatry 140(6): 681-690, 1983. 



Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025500326 



1 

CLAIM: Cigarette smoking is addictive. 

RESPONSE: 

The scientific definition of addiction generally includes 
objective physiological effects of drugs — namely 
intoxication, physical dependence, withdrawal and 
tolerance. These effects are seen in heroin and cocaine 
addicts but not in cigarette smokers. 

Some recent definitions of addiction are so broad that 
; they can apply to almost any strong habit. Watching 

television, exercising, and even shopping and playing 
video games have been called addictions. Broad 
definitions of addiction are meaningless because they 
include such a wide variety of activities. 1 

— Because true drug addicts are usually either intoxicated 
or experiencing physical withdrawal, they are unable to 
make rational decisions concerning their lives in 
general, much less specifically whether to continue or 
quit drug use. By contrast, smokers are always able to 
think rationally. As noted by a staff member of the 
United Kingdom's Office on Population Censuses and 
Surveys, decisions to quit or continue smoking reflect "a 

) 
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rational and reasoned choice that smokers make and 
periodically renew." 2 
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CLAIM: 


Cigarette smoking is an addiction to nicotine similar to 
heroin and cocaine addiction. 


RESPONSE: 


This claim was made by the 1988 U.S. Surgeon General's 
Report. 1 Although it received considerable press 
attention, it has been strongly criticized by scientists 
and clinicians from a number of countries. 

In the United Kingdom, Or. David Warburton, of Reading 
University, noted that the U.S. Surgeon General ignored 
the discrepancies between cigarette smoking and addictive 
drug use. After a detailed review of the Surgeon 
General's position, he suggested that the addiction claim 
was politically motivated. 2 

Professor Albert Hirsch, of the University of Paris, 
strongly disagreed with the U.S. Surgeon General's 
Report. He noted that tobacco "cannot be compared to 
drugs, especially hard drugs like heroin or other 
narcotics." He characterized such comparisons as an 
attempt "to fight an evil with misstatements or 
distortions of the truth." 3 
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Strong criticisms have been raised in U.S. Congressional 
testimony concerning the Surgeon General's addiction 
claim. A noted clinical psychologist described the 
nicotine addiction claim as "misleading and potentially 
harmful." 4 A psychiatric expert testified that the 
Surgeon General's Report was "narrow and one-sided." 
Its conclusion was "inevitable," according to this 
witness, because it "does not contain a psychiatric, 
psychological or sociological perspective." 5 
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1 

CLAIM: Cigarette smokers develop physical dependence on nicotine, 

as reflected in a withdrawal syndrome which occurs when 
they try to stop smoking. 

RESPONSE: 

Although some people describe unpleasant feelings when 
they quit smoking, these are very inconsistent, generally 
not long-lasting and mild. They appear to be quite 
similar to the sort of psychological feelings people 
often have when they stop doing any enjoyable activity. 

• y Whatever experiences some people have when they quit 

smoking appear to be "highly idiosyncratic." 1 

— Physical dependence is not included as a requirement in 
some recent definitions of addiction. This, in itself, 
may reflect a recognition of the inconclusiveness of the 
literature on physical dependence in smokers. In other 
words, only by not including physical dependence as part 
of the definition could smoking be called an addiction. 
Unfortunately, this also means that no distinction is 
made between mere habits and true addictions. 

— The inability of nicotine gum to provide a substitute 
for cigarettes also demonstrates that the desire to smoke 
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cannot stem simply from a physical dependence on 
nicotine. If people smoke because of a physical need 
for nicotine, then nicotine gum should satisfy the desire 
for a cigarette. In fact, the gum should make quitting 
smoking a simple matter of switching from cigarettes to 
the gum. Yet, even researchers who believe smoking is 
an addiction to nicotine report that nicotine gum does 
not have these effects. 2 
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CLAIM: 


Cigarette smokers develop tolerance to nicotine and 
smoking. 


RESPONSE: 


Most smokers develop a fairly level habit. For example, 
it has been observed that smokers "rapidly arrive at 
their preferred number of cigarettes per day and this 
number remains stable for years." 1 This is in contrast 
to heroin and cocaine addicts, who continue to increase 
their levels of drug intake. 

Smokers take a while for the habit to become established. 
In this sense, "tolerance" is characteristic of many 
behaviors. That is, the development of any habit can be 
expected to have an initial period during which its 
frequency increases. It has been observed, for example, 
that drug addictions are not "uniquely characterized" by 
tolerance, which is "in fact a very general feature of 
the family of habits." 2 
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CLAIM: Most cigarette smokers want to quit, but are unable to 

do so because of their addiction. 


RESPONSE: 


Reports of smokers' desires to quit smoking may be 
misleading. Some smokers may say they want to quit simply 
to please someone else, such as their spouse or employer. 
Yet, they may enjoy smoking and have no true motivation 
to stop. Accordingly, what smokers say about their desire 
and attempts to give up smoking should be viewed with a 
certain amount of skepticism. 1 


Claims that quitting smoking is a nearly impossible task, 
at which only a few succeed, are not supported by the 
facts. After all, even the 1988 United States Surgeon 
General's Report noted that over 41 million people in 
that country have quit smoking — 90 percent of them on 
their own. 2 In 1989, the Surgeon General made this point 
even more dramatically, noting that: "Nearly half of 
all living adults who ever smoked have quit." 3 
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CLAIM: Smoking is a "gateway" to the use of hard drugs. 

RESPONSE: 


Even studies claiming an association between smoking and 
hard drug use report that the relationship, if any, is 
quite small and of dubious predictive value . 1 

Any reported chronological order between smoking and 
illicit drug use cannot be considered to mean a cause- 
and-effect relationship. After all, even if a hard drug 
user first smoked cigarettes, he also undoubtedly first 
did a large variety of other things, such as drink milk 
or soft drinks, eat ice cream, ride a bicycle and so on. 
The point should be obvious: Just because one activity 
chronologically precedes another does not mean that the 
activities are causally related. 
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CLAIM: 


Cigarette smoking is recognized as an addiction by the 
American Psychiatric Association. 


RESPONSE: 


Recent American Psychiatric Association (APA) diagnostic 
manuals (known as DSM-III 1 and DSM-III-R 2 ) have included 
diagnoses for "dependence" and "withdrawal" in smokers. 
However, their inclusion may have been influenced by a 
variety of social and political considerations. 3 There 
may also have been a financial influence because the 
manuals are used as a basis for insurance reimbursement. 

DSM-III's criteria for "tobacco dependence" are arguably 
largely meaningless because they can be used to classify 
almost any smoker as "tobacco dependent." In one survey 
of the U.S. general population, 90 percent of the smokers 
were reported to fulfill the DSM-III criteria for "tobacco 
dependence." Based on these results, the government- 
supported researchers suggested that the DSM-III criteria 
for "tobacco dependence" are "overinclusive." 4 

The APA's inclusion of a smoking-related "withdrawal" 
diagnosis does not establish that physical dependence 
occurs in smokers. DSM-III-R states, for example, that 
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any so-called "withdrawal" could simply reflect 
frustration due to giving up a pleasurable habit, or the 
"loss of a reinforcer. 1,5 

The dubious significance of the diagnosis of "nicotine 
withdrawal" is perhaps most strikingly clear in DSM-III- 
R's own admission that no one knows whether this diagnosis 
has anything to do with quitting smoking. It states: 
"Whether severe Nicotine Withdrawal decreases the ability 
to stop smoking or remain abstinent from smoking is 
unknown." 6 
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PESTICIDES 


The use of pesticides in the growing and storing of 
tobacco nay result in the detection of very snail residual amounts 
of these substances in tobacco products. Claims have been made 
that these residues in cigarettes nay play a role in the causation 
of certain diseases. However, no persuasive scientific studies 
have been reported which establish that the very small amounts of 
residues that have been detected in cigarette smoke cause disease 
in smokers. 1-3 Furthermore, extensive government regulation of 
pesticide use is designed to assure their proper use and application 
in the growth and cultivation of tobacco. 

Pesticides are important agricultural chemicals that are 
widely used in the production of farm crops throughout the world. 
The term "pesticide" refers to those chemicals that are formulated 
and marketed by chemical manufacturers to control a wide range of 
pests that can cause substantial agricultural production losses. 
These include insects (insecticides), weeds (herbicides), worms 
(nematocides), fungi (fungicides), rodents (rodenticides)and other 
organisms. Accordingly, pesticides make an important contribution 
to worldwide agricultural success. As a result of approved uses, 
small amounts of residues from these chemicals are found in 
virtually all the foods in one's daily diet. Pesticides used in 
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growing these food commodities are also used in tobacco 
agriculture. 


Pesticid es in Perspective 

In order to understand the significance of the small 

4 

amounts of pesticides reportedly found on agricultural crops, it 
is important to place pesticides and their residue levels in the 
proper perspective. A pesticide should not be perceived as a health 
risk simply because it is synthetic or man-made and has been used 
in agriculture. The mechanism of action that makes pesticides 
effective in controlling various pests and weeds does not 
automatically translate into health concerns or an adverse impact 
on the environment. 

To evaluate the possible effect of small residues of 
pesticides, one must also consider other sources of chemicals that 
contribute to the array of substances to which humans are exposed. 
Even though synthetic pesticides are used all over the world, the 
major source of pest control chemicals is nature itself. All grain, 
fruit and vegetable plants are known to produce "pesticides" as 
chemical defenses to infestation by insects, fungi and animal 
predators. It has been estimated, for example, that one's diet 
includes about 1.5 grams of these natural "pesticides" during an 
average day, an amount which has been calculated to be about 10,000 
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times the amount of synthetic pesticide residues consumed. In 
other words, 99.99% of the pesticides consumed through the diet 
are naturally-occurring. 4 



J 


Pesticide Residues on Tobacco 

In evaluating the claims about pesticide residues in 
tobacco, as with the potential hazards associated with exposure to 
any substance, it is necessary to consider the fundamental 
toxicological concept that "the poison is in the dose." 5 ' 6 Any 
substance given at a high enough dose is toxic, even oxygen and 
water. Likewise, any substance given at a dose well below its 
level of demonstrated toxicity would not be expected to result in 
toxic effects. The applicability of this concept in evaluating 
any potential effect of human exposure to the extremely low levels 
of pesticide residues that may be detectable in tobacco is readily 
apparent. 

Tobacco undergoes substantial transformation from the 
raw leaf to the manufactured cigarette. The levels of pesticide 
residues that may be found on raw tobacco at the time of harvest 
are greatly reduced by the time the tobacco is incorporated into 
the final product. This transformation from the raw leaf to the 
Cigarette is a result of the curing, aging, blending and 
manufacturing processes employed to produce a finished product 
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acceptable to the consumer. A significant reduction of pesticide 
residues occurs during curing, aging and blending. Moreover, steam 
and heat used in the manufacturing process lead to substantial 
reductions in residue levels. All of these processing steps and 
the necessary time lapse that occurs, from harvest of the raw 
tobacco to the final manufactured product, result in extensive 
dissipation of the residues. 

Even the tiny amounts of pesticide residues that may be 
present in the final cigarette do not represent the amounts, if 
any, that may ultimately transfer into mainstream smoke. 
(Mainstream smoke is the smoke that is drawn through the rod of a 
burning cigarette by the smoker.) For example, residues of maleic 
hydrazide that may be detectable in cigarettes do not appreciably 
transfer into mainstream smoke; a mainstream transfer rate of 
approximately 0.2% has been reported. 7 Not even the United States 
Surgeon General has claimed that the pesticide residues detectable 
in cigarettes are a proven health problem.®' 9 

1 

Government Regulation 

In many countries, the use of pesticides and the presence 
of residues in agricultural food commodities are subject to 
government regulation. These countries have developed pesticide 
approval standards, based on extensive scientific data, for the 
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purpose of ensuring that the regulated pesticide residues do not 
represent a risk to environment or health. The purpose of such 
government regulations is to ensure the proper use of approved 
pesticides to enhance crop production without exposing the farmer, 
the consumer or the environment to risk. It is the practice of 
the major tobacco manufacturers to purchase and use only that 
tobacco grown and sold in accordance with the government regulations 
applicable in the respective countries. 

The extent to which governments regulate pesticides varies 

from country to country. For example, among the European countries, 

Germany is noted to have a comprehensive set of pesticide 

tolerances on tobacco and other crops. Many of its neighbors refer 

to Germany's regulations to govern pesticide tolerance levels in 

their own countries. The German regulations specify maximum 

permitted levels on tobacco for residues of many pesticides; the 

use of other specified pesticides is also allowed if prescribed 

agricultural practices are followed and the residues do not exceed 

a recommended maximum amount. These residue levels are applicable 

to tobacco after it has been processed into the finished product. 10 

Tolerances on tobacco have also been set in a limited number of 

other countries. 11 ' 12 Between the countries with residue tolerance 

regulations, there are a number of inconsistencies in the residue 
» 

levels set for certain pesticides. 
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The European Community (EC) is expected to consider the 
issue of tobacco pesticide regulation and may develop uniform 
standards by 1992. If the EC adopts a directive for tobacco that 
establishes standardized tolerances, it may include pesticides 
currently regulated in Germany and other EC Member States. 12 

In the United States, the use of pesticides on all 
agricultural products, including tobacco, is approved and otherwise 
regulated principally by the Environmental Protection Agency (EPA). 
The U.S. Department of Agriculture (USDA) also has certain 
regulatory responsibilities in this area. 13 In order for their 
crops to qualify for the government price support program, U.S. 
tobacco farmers must certify that they have used only approved 
pesticides in accordance with specific application requirements. 

Advances in Detection of Pesticide Residues 

During the last several years, pesticide residues in food 
and drinking water have been the subject of numerous publications 
in technical journals and in the lay press. Among the most 
prominent factors contributing to public awareness on this subject 
are the tremendous advances in analytical science that have occurred 
in the last two decades. Technological developments in analytical 
instrumentation and methodology have made it possible to detect 

) 


- 6 - 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025500350 



extremely small residues of pesticides in a variety of commodities 
that were virtually undetectable only a few years ago. 

It is difficult for the non-scientist to comprehend the 
significance of chemicals detectable at levels of parts per million, 
parts per billion and parts per trillion in agricultural products, 
water supplies and other products intended for human consumption. 
For example, it is important for the public to understand that one 
part per million is the equivalent of one second in twelve days or 
one centimeter in 10.3 kilometers (one inch in sixteen miles). 
Soon, analytical methods may make it feasible to detect residues 
at the level of parts per quadrillion, (the equivalent of one 
centimeter in 10,300,000,000 kilometers (1 inch in 16,000,000,000 
miles) or 1 second in 32,000,000 years) which may have the effect 
of further intensifying public concern because it likely will be 
possible to detect residues in almost everything. Even though 
technology permits the detection of these extremely small 
quantities, such findings do not mean that pesticide residues 
detected at these levels have any significance in terms of health 
or environment. 

The response to media events, such as the finding of AlarJ—j 
(daminozide) residues on apples in the United States, demonstrates^ 

c/t 

that most people are unaware of these facts and illustrates theQ 

o 

almost universal and erroneous belief that all pesticides, at anyfcj 

ca 
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level, are bad. The general public’s fear of any detectable amount 
of pesticide residue, however, is seldom justified by the 
scientific data. 

Biological Testing of Pesticide Residues in Tobacco 

There are no persuasive studies that establish 
scientifically that pesticide residues, as they occur in cigarette 
smoke, cause lung cancer or other diseases in humans. In fact, 
after decades of research, inhalation studies in which animals 
have been exposed to fresh whole tobacco smoke have failed to 
provide experimental proof that smoking causes lung cancer. 14 The 
reference or model cigarettes used in these animal studies were 
made from the same inventories of tobacco used in manufacturing 
commercial cigarettes which would have contained residues of 
pesticides also found in food and other retail consumer products. 
In effect, then, pesticides commonly used on tobacco and other 
crops have been tested in animals by chronic smoke inhalation 
studies. 


In addition, a research project sponsored by the U.S. 
government’s Tobacco Working Group specifically investigated the 
effects of pesticides in tobacco smoke condensate. This study 
compared the biological activity of cigarette smoke condensate 
from specially grown pesticide-free tobacco with smoke condensate 
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from experimental cigarettes grown with commonly used pesticides. 
The results showed no statistically significant differences between 
the biological activity of smoke condensate from the pesticide- 
free compared to the pesticide-treated tobacco. 1-3 

In summary, a comprehensive evaluation of the detectable 
residues in the cigarette smoke to which the smoker is exposed, 
the toxicological characteristics of a particular pesticide, and 
the results of experimental tests with cigarette smoke that contains 
pesticide residues does not establish a scientific basis for claims 
that pesticide residues in tobacco contribute to the health risks 
which have been associated with smoking. 

Conclusion 

The use of approved pesticides is necessary to achieve 
efficient and cost-effective production for the farmer and, 
ultimately, an affordable product for the consumer. Pesticide 
residues in agricultural products are an unavoidable by-product of 
the widespread use of pesticides by farmers. Compared to naturally- 
occurring pesticides in plants, "synthetic” pesticides constitute 
only a tiny fraction of the chemicals to which humans are exposed 
in their daily diets. There are no persuasive scientific studies 
which establish that the very small amounts of pesticide residues 
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that have been detected in cigarette smoke are a cause of disease 
in smokers. 
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PESTICIDES 


CLAIMS/RESPONSES 

CLAIM: cigarette manufacturers use tobacco which contains 

pesticides that are harmful to smokers. 

RESPONSE : Pesticides are widely used in the production of farm 
crops throughout the world, because these chemicals help 
control insects, weeds, and other pests that cause 
substantial losses. Consequently, small amounts of 
residues from these substances are found in virtually 
all the food we eat. Pesticides used in growing these 
food commodities are also used in growing tobacco. 

There are no persuasive scientific studies which establish 
that the small amounts of residues that have been detected 
in tobacco products are a cause of disease in smokers. 1-3 
In fact, after decades of research, inhalation studies 
in which animals have been exposed to fresh whole tobacco 
smoke have failed to provide experimental proof that 
smoking causes lung cancer. 4 The reference or model 
cigarettes used in those animal studies were made from 
the same tobacco used to make commercial cigarettes which 
would have contaimsd residues of pesticides also found 
in food and other consumer products. In effect, then, 
many pesticides commonly used on tobacco and other crops 
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have been tested in animals by chronic smoke inhalation 
studies and have not been scientifically demonstrated to 
be cause lung cancer. 

Furthermore, in response to environmental and health 
concerns, many governments extensively regulate pesticide 
use. These regulations are designed to assure that 
pesticide residues present in food products and other 
consumables occur at levels which will not result in 
harm to the consumer. 
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CLAIM: 


Pesticides must be harmful, regardless of how little 
there is in a product. Why else would the media pay so 
much attention to reports that there are pesticides in 
food? 

RESPONSE : Technological developments have made it possible to detect 
extremely small residues of pesticides that were virtually 
undetectable only a few years ago. However, simply 
because it is possible to detect small amounts of a 
substance in, for example, a food product does not 
establish that it is hazardous. The mechanism that makes 
pesticides effective in controlling various pests and 
weeds does not automatically translate into health 
concerns or an adverse impact on the environment. 
Orchestrated events such as the "Alar scare" in the U.S. 
suggest that the media may report the news before all 
scientific facts have been considered. 

In this regard, it is worth considering that nature is 
the major source of plant defense chemicals. Grain, 
fruit, and vegetable plants have protective mechanisms 
that produce chemical defenses against infestation by 
insects, fungi and animal predators. It has been 
estimated, for example, that an average American may 
• consume about 10,000 times more natural "pesticides" per 

day than synthetic or man-made pesticide residues. In 
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other words, 99.9% of the pesticide chemicals consumed 


through the diet are naturally occurring. 1 
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rOBOWARY fTRART DISEASE: EXECUTIVE SUMMARY 

Based primarily on statistical reports, claims are often 
made that cigarette smoking is a major cause of coronary heart 
disease (CKD), which occurs when the heart does not receive enough 
oxygen. Despite such allegations, however, a careful review of 
the literature on CHD demonstrates that the causes of CHD are still 
not well understood. This literature also demonstrates that there 
is much that is unknown about what role, if any, smoking may play 
in its development. In fact, when the literature on tobacco and 
CHD is critically reviewed, a number of perplexing and unresolved 
paradoxes surface. For example, smoking is only one of many 
statistical associations, termed "risk factors," that have been 
reported for heart disease. Moreover, reductions in such risk 
factors have not been demonstrated to lead to corresponding 
reductions in heart diseasti mortality rates. In addition, there 
are a variety of inconsistencies and anomalies in the statistical 
studies of smoking and CHD. Finally, scientists have not been 
able to establish what, if anything, in cigarette smoke is related 
to the development of CHD. Accordingly, it is readily apparent that 
cigarette smoking has not been proven to cause CHD. 

The claim that smoking is a risk factor for CHD refers 
to reports that smokers have a statistically increased risk of the 
r disease. However, it is important not to confuse risk factors 
with causal factors because, among other reasons, statistical 
associations cannot provide information on biological processes 
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whereby a factor, such as smoking, might lead to heart disease. 
Thus, such associations, by themselves, cannot establish a causal 
relationship. 

Furthermore, smoking is only one of hundreds of other 
factors that have been reported to be statistically related to 
CHD. A few of the most well-known of these include gender (males 
are more likely to develop CHD than females), genetics, elevated 
blood levels of cholesterol, high blood pressure, diet, obesity, 
physical inactivity and stress. Additional risk factors continue 
to appear in the literature. Yet, which, if any, of these may 
have causal significance is not known. Certainly, however, there 
is reason to question their significance in view of the failure of 
so-called intervention trials to demonstrate that reductions in 
levels of risk factors, including smoking, lead to reductions in 
CHD mortality risk. 

There are also notable inconsistencies and anomalies in 
many of the studies reporting associations of smoking and CHD, 
again, calling into question the claim that smoking causes CHD. 
For example, some studies, particularly those of women, do not 
even report a statistical relationship between smoking and CHD. 
Others indicate that any statistical relationship between smoking 
and heart disease may be observable only in groups with a high fat 
or cholesterol intake. It is also a statistical paradox that trends 
in CHD rates over time are sometimes reported to be inconsistent 
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with trends in cigarette smoking. In recent decades, for example, 
trends in CHD rates have been reported to be increasing in some 
countries and decreasing in others, apparently with little or no 
relationship to changes in smoking. 

Claims that smoking causes CHD often rely strongly on 
still other reports that quitting smoking reduces the risk for this 
disease. It is important to recognize that comparisons of the CHD 
rates of smokers and exsmokers would be valid only if it were 
assumed that these groups were the same in all respects except for 
their smoking habits. This assumption is false, however, as 
demonstrated by studies from a variety of countries, including 
Britain, the United States, Japan, and Finland, which report that 
exsmokers differ from smokers in fundamental, even possibly genetic, 
ways. In fact, these studies suggest that exsmokers tend to be 
more like nonsmokers even before they quit smoking. 

Finally, the claim is sometimes made that certain 
constituents in cigarette smoke, specifically carbon monoxide (CO) 
and nicotine, have adverse effects on the cardiovascular system. 
Various theories have been discussed about how these substances 
could exert an effect. However, despite the intensive research to 
which tobacco smoke has been subjected over many years, these 
constituents, as found in cigarette smoke, have not been 
. scientifically proven to cause CHD. 


2Q25500366 
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In conclusion, many questions and paradoxes remain 
unanswered about the possible nature of the role, if any, that 
smoking may have in the development of CHD. These paradoxes reflect 
a challenge that only continued research can resolve. Perhaps what 
is most apparent from the literature is that the causes of heart 
disease are likely to be numerous and complicated, and that claims 
focusing on a single factor, such as smoking, should be regarded 
with considerable skepticism. 
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CORONARY HEART DTSFASK 


Heart disease is one of the leading causes of death in 
many countries and, perhaps as a result, it has been the subject 
of intensive scientific study for many years. Although much has 
been learned during this time, the causes of heart disease are not 
known. Nevertheless, based primarily on statistical reports, claims 
are often made that cigarette smoking is a major cause of diseases 
of the heart, in particular coronary heart disease (CHD), which 
occurs when the heart does not receive enough oxygen. 

Despite such allegations, the literature on CHD 
demonstrates that there is much that is unknown about what role, if 
any, smoking may play in its development. In fact, a group of 
United States physicians recently concluded that when the literature 
on tobacco and CHD is reviewed critically, "a n umb er of perplexing 
and as yet unresolved paradoxes painfully surface ." 1 For example, 
although not generally mentioned by anti-smokers, cigarette smoking 
is only one of many statistical associations, termed "risk factors," 
that have been reported for heart disease. Others frequently 
discussed are high blood pressure and elevated blood cholesterol 
levels. Nor is it generally mentioned by anti-smokers that 
reductions in such risk factors have not been demonstrated to lead 
to corresponding reductions in heart disease mortality rates. In 
^addition, there are numerous inconsistencies and anomalies in the 
epidemiological (population or statistical) studies of smoking and 
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CHD. Finally, scientists have not been able to establish what, if 
anything, in cigarette smoke is related to the development of CHD. 
Accordingly, it is readily apparent that cigarette smoking has not 
been proven to cause CHD. 


Risk Factors 

Smoking is often regarded as a risk factor for CHD 
because smokers are reported to have a statistically increased 
risk of the disease. However, risk factors do not necessarily imply 
cause-and-effect. As a literature review from the University of 
Oslo, Norway, pointed out, "risk factors should not be confused with 
causal factors." 2 That is because, among other reasons, statistical 
associations cannot provide information on biological processes 
whereby a factor, such as smoking, might lead to heart disease. 

Most investigators seem to be aware of the limitations 
of statistical data. Even reports of the United States Surgeon 
General have recognized this. For example, the first such report, 
in 1964, noted that "statistical methods cannot establish proof of 
a causal relationship in an association." 3 Similarly, in the 
context of discussing smoking and cardiovascular disease, the 1979 
report noted that "correlation [association is a type of 
correlation] is not synonymous with causation." 4 This basic tenet 
r of scientific interpretation, though widely understood, sometimes 
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seems to be forgotten by antismoking advocates when assessing 
statistical data concerning smoking and CHD. 

It is also important to recognize that smoking is only 
one of literally hundreds of factors that have been reported to be 
statistically related to CHD. Some of the most well-known of 
these, in addition to cigarette smoking, high blood pressure, and 
elevated blood cholesterol levels, are gender (males are more likely 
to develop CHD than females), genetics, obesity, physical 
inactivity, and stress. However, these are only a few of the risk 
factors that have been reported in the literature, and additional 
risk factors continue to be reported. One major survey in 1981 
listed nearly 250 factors that had been reported to be related to 
CHD up to that time. 5 An updated review in 1986 noted that an 
additional 30 to 40 risk factors had been reported since the earlier 
review and that the literature on risk factors ’’seems to expand at 
almost an exponential rate." 6 Although these authors consider 
smoking to be one of the most important risk factors, whether or 
which of these may have causal significance is unknown, as the 
following discussion illustrates. 

Genetics 

One of the most widely discussed CHD risk factors is 
•genetics or heredity. A number of researchers have speculated 
that this factor may explain why CHD rates tend to be higher in 
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certain families, geographic areas and ethnic groups. The 
potential role of genetics was considered in detail in two major 
literature reviews by Drs. Neufeld and Goldbourt, scientists at 
Israel's Tel Aviv University. In their first review published in 
1983, they noted that variations in risk factors, including smoking, 
could not satisfactorily account for differences in CHD rates in 
different groups but that genetics play a "significant" role "in 
determining the degree, time course and severity of the 
atherosclerotic process and the occurrence of symptomatic CHD." 7 
In their second review published three years later, they focused 
on the genetic aspects of atherosclerosis, a narrowing of the 
arteries which is often an important underlying condition in the 
development of CHD. Although they cautioned that "speculations 
still exceed concrete knowledge" about this disease process, they 
nevertheless emphasized that genetics is given a potentially 
important role in its development in the literature. 8 

The apparent importance of genetics in CHD development 
was also emphasized by the late Philip R.J. Burch, an eminent 
medical physicist from the United Kingdom’s University of Leeds. 
Based on his analysis of data from several major types of 
epidemiological studies, he concluded that none of these studies 
"endorses the idea that the classical 'risk factors' — except, of 
course, the familial (genetic) one — exert any appreciable causal 
action. Claims to the contrary are based on uncritical evidence 
and faulty logic." 9 
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Stress and Personality 


Many studies suggest that people with a certain type of 
personality are prime candidates for developing CHD. Such persons 
tend to be hard-driving, time-conscious, often impatient and 
emotionally tense, characteristics that are likely to promote a 
stressful lifestyle. No one knows why some persons have such a 
personality, although it has been speculated that it may have to 
do with personal preference or some relatively unalterable trait 
that they are born with. For whatever reason, in most 
industrialized countries which tend.to have the highest CHD rates, 
many people lead very stressful lives. 

One of the most widely discussed aspects of personality 
in relation to heart disease is the so-called type A versus type B 
behavior pattern. The pioneers in researching this concept are 
Drs. Meyer Friedman and Ray Rosenman, who brought these behavior 
patterns to the attention of the medical community in a 1959 report 
in the Journal of the American Medical Association . On the basis 
of their research, they characterized persons with a "type A" 
behavior pattern as very achievement-oriented, usually toward poorly 
defined goals, constantly busy, always feeling a sense of urgency 
about time, alertness and a desire for recognition and advancement. 
Persons with a "type B" behavior pattern, on the other hand, were 
generally characterized as having a relative absence of these 
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characteristics. When Friedman and Rosenman compared the CHD rates 
of men with "type A" versus "type B" behavior patterns, they found 
a "startling difference." Men with "type A" behavior were seven 
times more likely to have heart disease than men with "type B." 10 

Since its introduction, the "type A" concept has been 
extensively studied and refined by many researchers and 
investigators. Friedman argues that their findings have strongly 

V, ^ 

confirmed the role of this behavior pattern in CHD. 11 Much of the 
recent literature in this area has focused on more specific 
personality and stress-related characteristics that might be part 
of a broad personality type such as "type A" or "type B." For 
example, researchers have reported that "hostility," 12 "time 
urgency" 13 and "severe anxiety" 14 are associated with CHD. 

Reports of what patients say they are experiencing at the 
time they have a heart attack are consistent with the 
epidemiological literature associating CHD with personality and 
stress. For example, an intriguing clinical study from the United 
States reported that mental stress may, in fact, act as a potential 
trigger for a heart attack. When nearly 850 heart attack patients 
were asked about the events that preceded their heart attacks, 
their most commonly reported potential trigger was "emotional 
upset." 15 
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A possible relationship between behavioral 
characteristics and CHD has also been supported by the results of 
animal research. In the United States, an experiment with monkeys 
at a North Carolina school of medicine reportedly demonstrated 
that animals exposed to unstable, stressful social conditions had 
increased development of coronary artery atherosclerosis. The 
researchers conducting the experiment concluded that these data 
were "consistent" with "current hypotheses concerning the role of 
individual behavioral characteristics in the development of coronary 
disease in humans." 16 In a subsequent study by this same research 
group, it was reported that monkeys that were relatively more 
"reactive" to stress as measured by increases in heart rate 
developed more atherosclerosis. 17 Some animal research reports 
have even suggested biological mechanisms that might explain how 
behavioral or personality factors could lead to CHD. For example. 
Dr. William Gutstein, of the New York Medical College, has reported 
that electrical stimulation of those parts of the brain that may be 
involved in the body's response to stress can damage the arteries 
and induce atherosclerosis. 18 

Intervention Trials 

Additional questions regarding the significance of risk 
factors are raised by the results of risk factor intervention 
rtrials. These trials are a type of epidemiological study in which 
attempts are made to test the theory that reductions in risk 
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factors, including smoking, will lead to reductions in CHD mortality 
risk. In such a study, an investigator randomly assigns each 
participant to either an intervention or a control group. Those 
in the intervention group receive special assistance in lowering 
their risk factor levels, for example, to reduce smoking. Their 
subsequent CHD rates are then compared to those in the control 
group who did not receive any special assistance. 

Despite massive and costly research efforts in numerous 
countries, intervention trials have failed to establish that 
lowering risk factor levels reduces CHD mortality risk. The largest 
of these studies was conducted under the auspices of the World 
Health Organization in five European countries — the United 
Kingdom, Belgium, Italy, Poland and Spain. 19 Other large-scale 
European trials were performed in Norway 20 and England. 21 

The largest effort undertaken in a single country is the 
United States' Multiple Risk Factor Intervention Trial, known as 
MRFIT. MRFIT was designed to examine whether reductions in 
cigarette smoking, high blood pressure and elevated serum 
cholesterol would reduce the risk of CHD mortality. Although the 
participants in the study were successful in reducing the levels 
of these risk factors, the seven-year follow-up failed to 
demonstrate that reducing these risk factors significantly reduces 
the chances of dying from coronary heart disease. 22 Even after a 
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10-year follow-up, no statistically reliable overall effect on CHD 
mortality was reported. 23 

Some researchers apparently have had difficulty accepting 
weaknesses in the intervention trial data. This was a central point 
in a review of CHD intervention trials by two Irish researchers. 
James McCormick and Petr Skrabanek, of the University of Dublin, 
noted that "[d]espite this considerable body of evidence which 
shows no benefits for intervention, many have interpreted the 
results as supportive of their wishful thinking.” 24 They cited 
the example of the WHO study which they pointed out showed "no 
difference" in CHD mortality between the control and the 
intervention groups, yet the authors attempted to give their 
reported results public health importance. As McCormick and 
Skrabanek pointed out, "It would appear that statistical evaluation 
can be disregarded if it does not support a forgone conclusion." 25 

Viewed together, the risk factor intervention studies 
represent a variety of different methodologies and study 
populations. Yet, each one has reported basically similar results 
— namely, the failure to demonstrate statistically significant 
reductions in CHD mortality attributable to reductions in smoking. 
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Inconsistencies and Anomalies 

There are notable inconsistencies and anomalies in many 
of the studies reporting associations between smoking and CHD. For 
example, the potential statistical association is sometimes reported 
to be weak or not even present; trends in CHD rates are not 
explained by changes in smoking consumption; and studies of CHD 
rates in exsmokers have serious methodological flaws. 



) 


Weaknesses in Association 

Some studies do not even report a statistical 
relationship between smoking and CHD. In Busselton, Western 
Australia, for example, a large-scale prospective study reported 
no significant association between CHD and smoking. Although the 
authors did report that smoking was associated with some disease 
or mortality outcomes, nevertheless, they commented that smoking 
"was unrelated to CVD [cardiovascular disease] and CHD in either 
men or women." 2 6 

Studies of women, in particular, have raised questions 
about a statistical association between smoking and CHD. For 
example, in a prospective study of women in Gothenburg, Sweden, 
researchers reportedly found "no significant increased risk" of 
■ chd in smoking women .^ In the United States, even the Framingham 
Heart Study, perhaps the largest and most well-known prospective 
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epidemiological study of coronary heart disease risk factors, noted 
a strong gender difference in any CHD/smoking association. That 
is, while reports from this study have generally argued for the 
importance of smoking as a CHD risk factor, it also has been 
reported that, at least for CHD mortality in women, "no significant 
relationship can be shown.'" 28 In fact, on the basis of such 
apparent gender differences, and on other anomalies in the data, a 
researcher from Harvard University has suggested that the 
Framingham Heart Study results in general "are inconsistent with 
the Surgeon General's views about cigarette smoking and coronary 
heart disease." 29 

The interpretation of the statistical data on smoking 
^ and heart disease is further complicated by reports that this 

relationship may be observable only in groups with a high fat or 
cholesterol intake. In fact, the editor of an American medical 
journal dedicated to the study of the diseases and functioning of 
the heart has argued that an elevated cholesterol level is the 
most important factor in the development of heart disease. Although 
he views smoking as having a role in the development of CHD in 
individuals with high cholesterol levels, he does not consider it 
to be an "independent" risk factor. 30 To support this opinion, 
he cited the experience of the Japanese who are well-known for 
their low rates of heart disease despite their widespread cigarette 
* smoking, and their low fat and cholesterol diet. Others have also 
cited the Japanese example as suggesting that cigarette smoking is 

J 
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"a weak or nonexistent risk factor for heart attack if 
atherosclerosis from a high cholesterol diet is absent." 31 
Obviously, such reported findings must be taken into account in 
evaluating the literature on smoking and heart disease. 

Trends 


It is also a statistical paradox that trends in CHD rates 
over time do not correspond closely with trends in cigarette 
smoking. In recent decades, for example, CHD rates have reportedly 
been increasing in some countries and decreasing in others, but 
such trends have not been shown to be explained by changes in 
smoking. A report from St. Thomas's Hospital Medical School, in 
London, for example, observed that since about 1968, CHD mortality 
has been decreasing in the United States, Canada and some western 
European countries. However, when these decreases in CHD were 
compared to changes in fat intake and smoking habits, it was 
determined that "the change in fat intake rather than smoking habits 
would appear to be the likely reason for the decline in CHD." 32 

On the other hand, an upward trend in CHD mortality rates 
was observed in a study of Swedish males during the same time period 
that their prevalence of smoking decreased. The authors of this 
study commented that the increase in CHD mortality was apparent in 
their study, even though "all" the changes in smoking, exercise, 
and blood pressure treatment that have been used to explain 
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decreases in CHD mortality in other countries "also apply to 
Sweden." 33 

Exsmoker Studies 

Claims that smoking causes CHD often rely strongly on 
reports that quitting smoking reduces the risk for this disease. 
Such claims rely on the assumption that smokers and exsmokers are 
the same in all respects except for their smoking habits. This is 
a false assumption, however, as demonstrated by studies from many 
countries, including Britain, 34 the United States, 35 Japan 36 and 
Finland, 37 which show that exsmokers differ from smokers in 
fundamental, even possibly genetic, ways. In fact, those studies 
show that exsmokers tend to be more like nonsmokers even before they 
quit smoking. 

Perhaps the most comprehensive examination of the 
characteristics of exsmokers was conducted as part of a large-scale 
ongoing research project in the United States involving California 
members of Kaiser Permanente, a private health care insurance plan. 
In that study, a large number of traits and characteristics 
including many believed to be related to the development of heart 
disease were measured in groups of smokers, nonsmokers and exsmokers 
before the exsmokers quit. It was reported that "smokers who later 
'quit showed statistically significant differences from smokers who 
continued smoking, in certain cardiovascular symptoms, social and 
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personal characteristics, smoking intensity, and some other 
traits." 38 


There is disagreement in the scientific world about the 
significance of the differences between smokers and exsmokers and 
how those differences should be interpreted. It has been suggested, 
for example, that the characteristics of exsmokers put them at a 
decreased risk of CHD even before they quit smoking. 39 Others have 
suggested that the characteristics which appear to put exsmokers at 
decreased risk are "compensated for" by others which may put them 
at higher risk. 40 These sorts of disagreements indicate the need 
for further research to obtain a better understanding of the 
differences between smokers and exsmokers and the .possible 
relationship of those differences to CHD. 

Carbon Monoxide and Nicotine 

The claim is sometimes made that certain constituents in 
cigarette smoke, specifically carbon monoxide (CO) and nicotine, 
have adverse effects on the cardiovascular system. Various theories 
have been discussed about how these substances could exert an 
effect. It has been speculated, for example, that both these 
constituents might increase the rate of the development of 
atherosclerosis or that they may alter the balance of oxygen supply 
and demand, thus precipitating angina pectoris (heart pain) or a 
heart attack. However, despite the intense research to which 
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tobacco smoke has been subjected over many years, these constituents 
as found in cigarette smoke have not been scientifically proven to 
cause coronary heart disease. 

Claims that carbon monoxide in cigarette smoke may be 
involved in the development of CHD have frequently emphasized the 
early results of a team of Danish researchers. 41 Their research 
involved exposing rabbits to carbon monoxide for long periods of 
time and then microscopically examining the arteries to see if any 
changes had occurred. In their initial studies, they reported 
vascular changes which they thought were similar to early stages 
of atherosclerosis in humans. However, when they repeated the 
experiments (because they thought their initial studies may have 
been flawed), they were unable to find a toxic effect of carbon 
monoxide. 42 These and other weaknesses in the data were noted in 
a subsequent review of a wide variety of literature relating to 
carbon monoxide from the School of Public Health at the University 
of Texas Health Science Center, Houston. The review concluded 
that the concern which has sometimes been expressed about possible 
effects of CO exposure on the cardiovascular system "is largely 
unwarranted." 4 3 

Even the 1983 U.S. Surgeon General's Report, which was 
the only report to focus exclusively on cardiovascular disease, 
expressed a n umb er of important reservations about the data on 
carbon monoxide and nicotine in relation to this disease. For 
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example, the Report observed that animal experiments on 
atherosclerosis and carbon monoxide "must be considered to be 
unsatisfactory." 44 With regard to nicotine, the Report conceded 
that "the evidence for and against a primary role for nicotine in 
the development or acceleration of atherosclerosis is not 
conclusive." 45 Furthermore, it stated that a "mechanism whereby 
nicotine can trigger a cardiovascular event is unknown." 46 

Similar conclusions were reached in the United Kingdom 
by an independent scientific committee in a report to the 
government. Although the committee report asserted that smoking 
has adverse health effects and that CO and nicotine may be 
involved, it nevertheless noted several weaknesses in the 
literature. For example, the report stated that nicotine, at 
levels in cigarette smoke, "has not been shown to harm the 
cardiovascular system in healthy people." 4 ^ Regarding carbon 
monoxide and heart disease, the report noted that the literature 
has "not clearly established" that it is a causal factor. 48 

Conclusion 

Many questions remain unanswered about the possible nature 
of the role, if any, that smoking may have in the development of 
CHD. These questions reflect a challenge that only continued 
^research can resolve. Perhaps what is most apparent from the 
literature is that the causes of heart disease are likely to be 
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numerous and complicated, and that claims focusing on a single 
factor, such as smoking, should be regarded with considerable 
skepticism. 
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CORONARY HEART DISEASE 


CLAIMS/RESPONSES 

err atm : Smoking causes coronary heart disease. 

RESPONSE ; 


Despite many years of extensive research, scientists 
have not been able to determine what causes heart 
disease (CHD). Statements that cigarette smoking 
is a risk factor, meaning that smokers reportedly 
have a statistically increased risk of CHD, should 
not be confused with the more difficult question of 
whether this reflects biological causation. It is 
a well-known scientific principle that statistical 
associations alone cannot establish a causal 
relationship. And, as noted in a literature review 
from the University of Oslo, Norway, "there is no 
accepted mechanism indicating how tobacco smoking 
might possibly enhance CHD ." 1 

While some studies report that cigarette smoking is 
statistically related to CHD, the significance of 
such data is difficult to interpret because, in fact, 
literally hundreds of factors are said to have this 
kind of statistical relationship . 2 A few of the 
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most well-known of these include male sex, genetics, 
elevated blood levels of cholesterol, high blood 
pressure, obesity, diet, physical inactivity and 
stress. Which, if any, of the hundreds of reported 
risk factors may have causal significance is unknown. 
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CLAIM: 


Quitting smoking reduces the risk of heart disease. 


RESPONSE : 

— Risk factor intervention trials are specifically 
designed to determine whether decreases in the levels 
of risk factors, including smoking, reduce the risk 
of heart disease. Despite massive and costly, 
research efforts, intervention trials have failed 
to establish that decreases in risk factors lead to 
reductions in the risk of dying from heart disease. 1 
This, was a central point in an important review of 
CHD intervention trials by two researchers at the 
University of Dublin, who characterized the 
literature as providing a "considerable body of 
evidence which shows no benefits for intervention. w2 

— Claims that quitting smoking reduces the risk for 
this disease are often based on comparisons of the 
CHD rates of smokers and exsmokers. Such comparisons 
would be valid, however, only if it were assumed 
that these groups were equivalent except for whether 
they continued to smoke or quit. This assumption is 
false, as exsmokers reportedly differ from smokers 
in numerous ways. In fact, they tend to be more 
like nonsmokers even before they quit smoking. 3 
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Thus, if exsmokers have lower heart disease rates, 
it may be because of the sorts of people they are, 
not simply because they quit smoking. 4 
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CLAIM : 


The statistical evidence is so overwhelming that the 
inescapable conclusion is that smoking causes CHD. 


RESPONSE : 

Even if the statistical (epidemiological or 
population) literature were consistent, such data, 
by their very nature, do not prove cause-and-effect. 
That is because, among other reasons, statistical 
data do not provide information on any possible 
biological — i.e., causal — process. Even reports 
of the United States Surgeon General have recognized 
this. The first such report, in 1964, noted that 
"statistical methods cannot establish proof of a 
causal relationship in an association." 3 - Similarly, 
in the context of discussing smoking and 
cardiovascular disease, the 1979 report noted that 
"correlation is not synonymous with causation." 2 

— There sure' many inconsistencies in the -statistical 
studies of smoking and CHD. In fact, some research 
has even failed to observe a statistical 
. relationship. 3 This has been particularly the case 

in studies of heart disease in women. 4 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025500397 



Perhaps the most well-known epidemiological study 
of heart disease risk factors is the Framingham 
Heart Study in the United States. Interestingly, 
on the basis of apparent differences between men 
and women in any CHD/smoking association, and on 
other inconsistencies in the data, a Harvard 
University researcher has suggested that the results 
from this study generally are "inconsistent" with 
the U.S. Surgeon General's views about cigarette 
smoking and CHD. 5 

It is also a statistical paradox that trends in CHD 
rates over time do not correspond closely with trends 
in cigarette smoking. In recent decades, for 
example, trends in CHD rates have been reported to 
be increasing in some countries and decreasing in 
others, but such trends have not been shown to be 
explained by changes in smoking. 6 
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ETS: A CHARACTERIZATION 


Environmental tobacco smoke (ETS) is an aged and dilute mixture 
of sidestream smoke (SS), or the smoke from the burning end 
of the cigarette, and exhaled mainstream smoke (MS), the smoke 
to which the smoker is exposed. 

ETS differs chemically and physically from both MS and SS. 
ETS is a dynamic, ever-changing mixture which, as it ages 
and dissipates, undergoes chemical reactions and physical 

change . There_is_ 02 _Single_ definable . reproduciblv 

character! zable entity known as ETS. 

Dissipative force s such as air currents and attraction to 
surfaces influence SS and exhaled MS. Studies indicate that 
c onstituents in ETS are hundreds to thousands of times more 
dilute than either SS or MS. Often, concentrations of ETS 
constituents fall below detection limits of current scientific 
measurement devices. 

As ETS ages , a number of physico-chemical changes take place. 
Matter evaporates from SS particles as they age to ETS. During 
the aging process, ETS particles coagulate and increase in 
size. chemical compounds partition between the gas and 


- 1 - 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


202SS00402 



particle phase of the smoke. (For example, nicotine is found 
in the particle phase of MS; in fresh SS, most of the nicotine 
is in the gas phase.) Decay patterns for constituents of ETS 
vary over time and are dependent upon physical conditions in 
the environment. 

ETS is not equivalent to either...MS or SS. Many studies and 
reviews employ sidestream/mainstream smoke comparisons, 
ostensibly to demonstrate the kind and quantity of constituents 
involved in exposure to ETS. But such comparisons are 
deceptive and misleading. As two tobacco smoke chemists 
reported in 1990 j 1 



Although ETS originates from sidestream and 
exhaled mainstream smoke, the great dilution 
and other changes which these smoke streams 
undergo as they form ETS make their properties 
significantly different from those of ETS. 
Thus, the sidestream/mainstream ratios quoted 
in Table 1 can be misleading if used out of 
context. The important question is not the 
ratio of sidestream/mainstream but rather what 
is the concentration of the constituent in the 
indoor environment and how does it compare to 
levels from sources other than ETS. Studies 
based solely on observations of fresh 
sidestream, or highly and unrealistically 
concentrated ETS, should take into account the 
possible differences between these smokes and 
ETS found in real-life situations. 
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1 


Even the 1986 Report of the Surgeon General on ETS and the 
1986 NRC/NAS Report on ETS conceded: 


Comparison of the relative concentrations of 
various components of SS and MS smoke provides 
limited insights concerning the toxicological 
potential or etS in comparison with active 
smoking. As described above, SS 
characteristics, as measured in a chamber, do 
not represent those of ETS, as inhaled by the 
non-smoker under nonexperimental conditions. 2 


Similarly, the NAS Report concluded: 





Because the physicochemical nature of ETS, MS, 
and SS differ, the extrapolation of health 
effects from studies of MS or of active smokers 
to nonsmokers exposed to ETS may not be 
appropriate . . . , 3 
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exposure to ets 


1 


Published studies indicate that nonsmoker exposure to ETS under 
normal, everyday conditions is minimal. For example, 
researchers report that there is little difference.in ambient 
levels of jjcarbon monoxij^ in smoking and nonsmoking areas of 
workplaces and public places and in homes with and without 
smokers. 1 "* 6 Other studies indicate that ETS contributes less 
than half of the total particles in the air of a typical public 
place.* 7 ” 14 Nicotine is often used as a marker for ETS 



* 


A paper published in a 1980 issue of Science magazine, in 
which the authors reported the results of their efforts to 
measure particles or particulates in the air of smoking and 
nonsmoking areas, is often cited to support the claim that 
ETS is a major indoor pollutant. The authors. Repace and 
Lowrey, contend that the levels of particles they observed in 
the smoking areas were much higher than in the nonsmoking 
areas. However, their study results are inconsistent with 
many others. For example, the average particle count 
attributed to ETS in their study was from three to twenty 
times higher than the average levels reported in other studies 
of office buildings, restaurants and residences. 


There are a number of explanations for the authors' apparent 
overestimation of ETS exposure. First, they selectively 
sampled environments such as meeting and game rooms, bars and 
sandwich shops which did not represent normal occupancy 
conditions and where particulate levels would likely be high 
regardless of the presence or absence of tobacco smoke. 
Second, through inappropriate testing methods, they incorrectly 
assumed all particles in the air arose from ETS. However, as 
several researchers have noted, ETS typically contributes 
about one-third of the overall particle levels in indoor 
spaces. Moreover, particles also are generated by people and 
their everyday routine activities such as movement and cooking. 
(Repace, J. and A. Lowrey, "Indoor Air Pollution, Tobacco Smoke 
and Public Health," Science 208: 464-472, 1980.) 
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exposures because it is unique to tobacco smoke. Typical 
measurements of nicotine range from an exposure equivalent of 
1/100 to 1/ 1000 of one filter cigarette per hourC.* 5 - i^ This 
means that a nonsmoker would have to spend f rom 100 to 1000 
hours in an office, restaurant or public place in order to be 
exposed to the nicotine equivalent of a single cigarette. 


Studies which have examined ETS constituent levels of 
nitrosamines, nitrogen oxides and volatile organic compounds 
(such as benzene**) report minimal contributions to overall 
ambient air levels in homes, the workplace and public 
places. 23-36 


** Benzene exposnreu^rom ETS is negligible, despite reports to 
the contrary. - "Automotive fuel is, by far, the largest . 
most pervasive source of benzene exposure . In 1989. theU.S. 
Department of Healthand Human Services estimated that 1 
billion pounds of benzene were released into the atmosphere 
from the refueling and operation of approximately 130 million 
motor vehicles in 1976 [NIEHS, 1989]. This translates into 
7.8 pounds of benzene per vehicle per year. In contrast, a 
pack-per-day smoker would generate approximately 0.008 pounds 
of benzene per year, assuming that, at most, 0.5 mg of benzene 
is generated from one cigarette (MS plus SS) [Hoffmann, 1990}. 
Based on these estimates, an average person is potentially 
exposed to l.ooo rimes more ambient oenzene from one antoTnnbile 
. than fr om a smoker in a given year." [From: Response of RJR, 
The U.S. EPA:"ETS:A Guide to Workplace Smoking Policies," 
October 1, 1990.] 
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Questionnaire Rellability: 


• All of the epidemiologic studies on the purported association 

between ETS exposure and disease in nonsmokers rely solely 

upon questionnaire s about exposure, rather than upon actual 

exposure data. 39 ” 41 Recent studies indicate that 

questionnaires are an unreliable and inaccurate measure of 

exposure. Questionnaire responses about exposure vary widely 

when compared with actual measurements of ETS constituents in 
41 

the ambient air. 

ETS and Radon: 

• A theory that suggests that concentrations of radon decay 

products increase in the presence of tobacco smoke, thus 

implying an increased risk of lung cancer for the nonsmoker, 

42—44 

has been reported in the literature. The theory suggests 

that radon decay products attach to particles (including ETS) 
in the air, remain suspended, and are subsequently taken up in 
the lungs of nonsmokers. 

• However, actual data indicate that this is not the case. 45 ” 48 
It is the unattached, gaseous fraction of radon which 
determines the dose of radiation to the respiratory tract. 

. According to these data, as dust or particulate levels 
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increase, the unattached fraction of radon daughters will 
decrease . thereby lowering the potential dose of radiation to 
the lungs. 


I 

J 


J 
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DETERMINATION OF DOSE: _ CQT ININ E 


It has been reported that cotinine, a substance converted from 

nicotine by the body, can be used as a biological marker to 

1*2 

measure nonsmoker exposure to ETS. While some reports 

suggest that cotinine is a reliable marker for total exposure 

3—12 

to tobacco smoke, many others do not. Researchers have 

reported that individuals metabolize nicotine in different 
ways at different times and that elimination rates for cotinine 
vary among individuals. In addition, recent research indicates 
that diet may contribute to levels of nicotine and cotinine 
found in the body, thereby interfering with ambient air 
exposure levels. 13 Scientists have also noted that different 
methods of analysis may influence final recorded levels of 
cotinine. 14 And finally, because cotinine is a metabolite of 
a gas-phase constituent of ETS, nicotine, cotinine levels do 
not represent exposures to other constituents of ETS. 

In conclusion, cotinine is not a reliable quantitative measure 
of ETS exposure . This is because b ody fluid levels of cotinine 
c annot be attributed solely to nicotine in ETS, and because 
body fluid levels of cotinine do not correlate well with actual 
ambient air exposures to ETS or with ETS constituents other 
than nicotine. At best, cotinine may be used as a qualitative 
marker of ambient nicotine exposures. 
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DETERMINATION OF DOSE: LUNG RETENTION 

Cotinine is a biologically inactive substance which has not 
been correlated with ETS constituents retained in the lung. 

4 

Several researchers have estimated levels of ETS particulate 

uptaXe by nonsmokers to approximate 0.02% (two-hundredth of 

one percent) that of the particulate exposure of an active 
1-4 

smoker. 
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DETERMINATION OF DOSE: MUTAGENS 




Some reports have suggested that the potential toxicity of 
ETS can be assessed by measuring mutagens in the body fluids 
of nonsmokers exposed to ETS. 1 ” 3 Mutagens are substances 
capable of altering the genetic structure of cells. It is 
suggested that the presence of mutagens in body fluids (e.g. 
urine) may be an indication that an individual has been exposed 
to substances capable of inducing cancer. 

Impetus for the theory arises, in part, from studies which 
report that various constituents of ETS collected through 
airborne samples are capable of inducing mutations in 
bacteria. 4 ” 6 

However, the significance of such reported findings has not 
been established. Virtually all air samples, whether in the 
pre sence or absence of smoking, are mutagenic . Indeed, no 
substance, including food and natural materials, has been 
unequivocally sho wn to b e free of carcinog enic and/or 
mutagenic properties. In addition, it has been reported that 
sidestream smoke exhibits diminished mutagenic activity as it 
ages and becomes diluted (i.e., as it becomes ETS). 7 
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With few exceptions, studies which have compared mutagens in 

the body fluids of nonsmokers exposed to realistic levels of 

ETS and nonsmokers not exposed to ETS report no significant 

8—11 

difference in mutagenic activity. 

The few studies reporting significant increases in urinary 

1—3 

mutagenicity among individuals exposed to ETS did not employ 
realistic levels of exposure to ETS, and they did not control 
adequately for the presence of mutagens in the diet of the 
study subjects. 
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DOSE: OTHER BIOLOSICAL MARKERS 


D 


) 


It has been suggested that sidestream smoke (and by inference, 

ETS) contains polvcvclic aromatic hydrocarbons fPAm . 

substances which have been designated as carcinogens by various 

governmental agencies. However, in a series of papers, German 

researchers report no significant differences in urinary PAH 

by-products among nonsmokers exposed to ETS and those not 
1—3 

exposed. Diet was reported to have a profound influence 

on PAH by-product formation in all study subjects. 

Japanese scientists have reported that individuals exposed to 
ETS have increased urinary levels of hvdroxvprollne (HOP! f a 
substance believed to act as a marker for the breakdown of 
lung tissue. 4 However, German researchers have reported no 
increase in HOP excretion among either smokers or nonsmokers 
exposed to ETS. 5 

It has recently been suggested that DHA adducts can be utilized 
as biomarkers to assess exposure (dose) to ETS. 5 (An adduct 
is a product derived from reactions between chemicals and 
biological material (such as DNA)). Research, however, does 
not conclusively support this theory; nonsmokers exposed to 
ETS do not appear to exhibit increased DNA adduct production. 7 
Other studies report no increased chromosomal changes in body 
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fluids of nonsmokers exposed to ETS 


8-9 
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BIOIOGICAL PLAUSIBILITY 


The argument for the biological plausibility of the role of ETS 
in disease causation depends upon the simplistic claim that 
since mainstream (MS) and sidestream (SS) smoke contain 
carcinogenic substances, so must ETS. However, this analogy 
is not proved. 


ETS has never been shown to be carcinogenic in any animal 
species. O nly two animal inhalation experiments inv estigating 
ETS and lung cancer have been published. Both studies report 
no meaningful histopathological differences between animals 
exposed to ETS and those which were not exposed. In a study 
conducted by the ^ American Health Foundation/|~ 3 the 
investigators exposed one group of hamsters to mainstream 
smoke and another group to ETS. Animals exposed to mainstream 
smoke and ETS lived longer than the sham treated controls. 
The investigators reported that overall there was no marked 
increase in tumor incidence in animals exposed to either 
mainstream smoke or ETS after 18 months of exposure. The 
second study was a ^ 9 O-day ETS inhalation study| of rats and 
hamsters. 4 Animals were exposed to ETS concentrations 100 
times those concentrations encountered by nonsmokers. These 
researchers reported no histopathological differences between 
exposed and control animals. Electron microscopy revealed 
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pulmonary changes which could be expected to occur under 
similar exposure conditions with other substances. 

In addition, recent reviews of the literature on suspected 
pulmonary carcinogens have indicated that none of the 
Individual constit uents i n gideStCSaa „ gBPKg Classified as 

-* - ——^wmmmm ■———*—— ~ 

potentially carcinogenic ha? been .fpynd tb Induce Pulmona ry 
cancer via inhalation in experimental animals. 5 " 6 

ETS has not be shown to be mutagenic in any animal or cell 
culture system when tested at realistic levels of exposure 
(See Section III). 

These points undermine the credibility of the argument for 
the biological plausibility of ETS in disease causation. 


c*- 
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PRIMARY EPIDEMIOLOGIC STUDIES ON ETS AND LUNG CANCER 

Introduction 

Currently, 29 epidemiologic studies examining lung cancer 
incidence and spousal smoking have been published. 1-29 Tables 1, 
2 and 3 list the United States, Asian and European studies, 
respectively. For purposes of comparison, the relative risks (point 
estimates) given in the tables are the overall point estimates for 
spousal smoking reported in the papers. In some cases, the risk 
in the table was selected from numerous point estimates presented 
in the paper, based on different definitions of exposure, break¬ 
down of the sample by histological type, etc. 

Brief synopses and copies of the papers associated with 
these studies follow this introduction, at Tabs 1 to 29, arranged 
in chronological order. The copies are highlighted in yellow for 
useful information and in blue for negative statements. 
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■) United St ates Studies 

Ten of these studies on spousal smoking and lung cancer 
in nonsmokers (one cohort, nine case-control) were conducted in 
the United States (Table 1).3/5,7-9,11,14,16,24,25 Hone of tbe 

relative risks (HR) for spousal smoking reported in these studies 
is statistically significant. The most recently published paper, 
that by Janerich, et al., is based upon an unpublished dissertation 
by Luis Varela. 24 The Janerich, et al., paper discusses a subset 
of Varela's case-control study, and reports no statistically 
significant increased risk for spousal smoking, workplace exposure, 
or exposure in social settings. (It does, however, report a 
. statistically significant increased risk for exposure during 

childhood (see below).) Overall, the Varela study is important 

) 

because of its large size and appropriate study design. 



) 
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Table 1. united States Studies of Spousal Smoking in Woaen 


Study 

Risk JBafclaaSflial 

Comw^wt-- 

Garfinkel, 1981 

1.27 (95% CI 0.85-1.89) 

1.10 (95% CI 0.77-1.61) 

Large cohort study; results 
contrast with Hirayama 

Correa, et al., 1983 

2.07 (no Cl; n.s.) 

Extremely small sample sire 

Buffler, et al., 1984 

0.78 (95% CI 0.34-1.81) 


Xabat and Wynder, 1984 

not given 

Ho significant differences 
between cases and controls 
regarding BTS exposure at home 

Garfinkel, et al., 1985 

1.23 (95% CI 0.94-1.60) 

Numerous odds ratios presented 

Hu, et al., 1985 

1.2 (95% CI 0.5-3.3) 

Adenocarcinoma only 

Brovnson, et al., 1987 

1.68 (95% CI 0.39-2.97) 

. Hours per day as exposure 
category; adenocarcinoma only 

Humble, et al., 1987 

1.8 (95% CI 0.6-5.4) 


Varela, 1987 

numerous 

No statistically significant 
point estimate was presented 
in 73 different measures of 
spousal smoking 

Janerich, et al., 1990 

0.93 (95% CI 0.55-1.57) 

Published data for subset of 
Varela, 1987 

Kabat, 1990 

0.90 (95% CI 0.46-1.76) 

Study in progress; surrogate 
is "exposed in adulthood at 
home" 

OEfcOOSSZOZ 
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Asian Studies 


In contrast, 13 epidemiologic studies on spousal smoking 
and lung cancer in nonsmokers (one cohort, twelve case-control) 
have been conducted in China and Japan (hereafter, "Asian studies") 
(Table 2). 1,4 ' 1O '“' 15 ' 17 ' 18 ' 20 “ 22 ' 27 ' 28 ' 2 * of this group, several 
studies report statistically significant relative risks. However, 
none of the reported relative risks is greater than 2.5? relative 
risks under 3.0 have been described as "weak* (see Criticisms 
section in this notebook). Of particular interest is the 1990 
paper by Wu-Williams, et al., conducted in northeastern China. 28 
This paper reports a statistically significant negative risk 
associated with ETS exposure. Other factors (particularly indoor 
air quality) were reported to be associated with an elevated risk 
of lung cancer in the Wu-Williams, et al., study; such confounders 
were not always accounted for in the other Asian studies (see 
section on Confounders in this notebook). 
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Table 2. Asian studies 

study 

Hirayama, 1981 

Hirayama, 1984 
Chan and Fung, 1982 

Lam, W.K., 1985 

Akiba, et al., 1986 
Gao, et al., 1987 
Koo, et al., 1987 
Lan, T.H., et al., 1987 
Geng, et al., 1988 
Inoue and Hirayama, 1988 
Shimizu, et al., 1988 

ZCt’OOSSZOZ 


Spousal Smoking in Women 

FpJLnt- Egtiwate l al 
2.08 (no ci) 

1.45 (90% CI 1.04-2.02) 
not given 

not given 

1.5 (90% CI 1.0-2.5) 

0.9 (95% CI 0.6-1.4) 

1.64 (95% CI 0.87-3.09) 

1.65 (95% CI 1.16-2.35) 
2.16 (95% CI 1.03-4.53) 
2.25 (95% CI 0.91-7.10) 
1.1 (no CI; n.s.) 


Somwent 

Large cohort study; heavily 
criticized for improper age- 
standardization and other flaws 

Further report on above study 

Negative association; suggests 
more "passive smokers" among 
controls than cases 

Unpublished dissertation; 
suggests that spousal smoking 
may be associated vith 
peripheral adenocarcinoma 

Study of atom bomb survivors 

"Overall exposure" as surrogate 


Very small sample size 

Reported statistically 
significant elevated risks for 
smoking by case's mother or 
case's husband's father 
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Study 


Point EgtlBflto(p) 


Sobue, at al 

1990 

0.94 (95% Cl 0.62-1.40) 


Wu-wiXliana, 

at al., 1990 

0.7 (95% Cl 0.6-0.9) 

Point estinate is statistically 
significantly negative 

Liu, at al.. 

1991 

0.77 (95% Cl 0.30-1.96) 

Presence of at least one snoker 
in household used as surrogate 


CEt’OOSSZOE 
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European Studies 


Six studies on spousal smoking and nonsmoker lung cancer 
were conducted in Europe (Table 3).2,7,13,19,23,26 statistical 
significance was reported in two studies, both by the same research 
group. 2 ' 26 Ho major cohort study has yet been conducted in Europe. 
The cohort studied by Gillis, et al., and Hole, et al., although 
large, has few lung cancer deaths. 7 
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Table 3. European Studies 

of Spousal Broking in Wonen 


Study 

Risk Bstlaatg 

Pr»nn»t»nt 

Trichopoulos, et al ., 1981 

2.4 (no Cl) 

Greece; small case-control 
study; has been heavily 
criticised 

Trichopoulos, et al., 1983 

2.4 (no Cl) 

3.4 (no Cl) 

Additional cases and controls 
added since first paper 

Gillis, et al., 1984 

not given 

Scotland; cohort study; very 
few lung cancer death (4 cases, 
4 controls in women) 

Hole, et al., 1989 

2.41 (95% Cl 0.45-12.83) 

Continuation of Gillis, et 
al., 1984 

lee, et al., 1986 

1.00 (95% Cl 0.37-2.71) 

England 

Pershagen, et al.,. 1987 

1.2 (95% Cl 0.7-2.1) 

Sweden 

Svensson, et al., 1989 

1.2 (95% Cl 0.4-2.9) 

Sweden; surrogate is "exposure 
as adult at home ql ®t work" 

Kalandidi, et al., 1990 

1.92 (95% Cl 1.02-3.59) 

Greece; related to Trichopoulos 


study 
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Childhood Exposure to ETS and Adult Luna Cancer in Nonsmokers 


When the Janerich, et al., paper was published in 1990, 
the media focused on a single statistically significant risk ratio 
(OR) reported by the authors, i.e., an estimated OR of 2.07 (95% Cl 
1.16-3.68) for "household exposure to 25 or more smoker-years 
during childhood and adolescence." This OR is the only 
statistically significant estimate out of 13 exposure categories 
in the paper. A single statistically significant point estimate 
could have easily occurred by chance alone in a set of analyses this 
large. 


Only a few other studies have included questions 
concerning exposure to ETS during childhood, i.e., parental smoking. 
5,9,11,12,15,23,25,27 Regard i ng these studies, Ernst Wynder and 

Geoffrey Rabat wrote in a 1990 publication: 

No consistent association has been reported 
for lung cancer and exposure to ETS in 
childhood, which might be expected to exert a 
greater effect, especially when followed by 
exposure throughout adulthood. Of course, 
recall of ETS exposure in childhood is more 
difficult than recall of such exposure in 
adulthood. 

(Wynder, E.L. and Rabat, G.C., "Environmental Tobacco Smoke and 
Lung Cancer: A Critical Assessment," Indoor Air Quality , ed. H. 
Rasuga (Berlin, Heidelberg: Springer-Verlag, 1990): 5-15.) 


Table 4 presents the reported risk estimates from the 
studies (9 to-date) which discuss childhood ETS exposure and lung 
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cancer in nonsmokers. The studies are arranged chronologically in 
the table. The abbreviation "n.s." stands for "not significant." 
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Table 4. Childhood Exposure to ETS and Adult Nonsmoker Lung Cancer Risk 


Study 

Point 

Estimate 

Statistical 

Significance 

Correa, et al., 1983 

not given 

n*8e 

Garfinkel, et al., 1985 

females 

0.91 (95% CI 0.74-1.12) 

n«8e 

Wu, et al., 1985 

females 

0.6 (95% CI 0.2-1.7) 

n.Se 

Akiba, et al., 1986 

not given 

n.s. 

Gao, et al., 1987 

females 

1.1 (95% CI 0.7-1.7) 

n.s* 

Svensson, et al., 1989 

females, father's smoking 

0.9 (95% CI 0.4-2.3) 

n.s. 

females, mother's smoking 

3.3 (95% CI 0.5-18.8) 

n.s. 

Janerieh, et al., 1990 

1-24 smoker/yrs exposure 

1.09 (95% CI 0.68-1.73) 

n.s. 

2 25 smoker/yrs exposure 

2.07 (95% CI 1.16-3.68) 

significantly positive 

Kabat, et al., 1990 

males 

0.73 (95% CI 0.34-1.59) 

n.8e 

females 

1.68 (95% CI 0.86-3.27) 

n.Se 

Sobue, et al., 1990 
father's smoking 

0.60 (95% CI 0.40-0.91) 

significantly negative 

mother's smoking 

1.71 (95% CI 0.95-3.10) 

n.s. 

other household members 

1.13 (95% CI 0.69-1.87) 

n.s. 


sctoosszoz 
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Exposure to ETS in the Workp lace and Luna Cancer In Nonsmokers 


The issue of ETS in the workplace is currently a focus 
of public interest, as evidenced by the 1990 draft Guide to 
Workplace Smoking Policies prepared by the United States 
Environmental Protection Agency. This document is based on the 
EPA's draft risk assessment, which used data from epidemiologic 
studies which assessed ETS exposure in terms of spousal smoking, 
not smoking in the workplace. 


The current epidemiologic data on workplace exposures to 
ETS and lung cancer in nonsmokers are reported in eleven studies 
which examined workplace exposure via questionnaire.®' 9 ' 11 ' 13 ' 
17,22-26,28 None 0 f these studies provides adequate support for 
an increased risk of lung cancer associated with ETS exposure in 
the workplace. Only one study reports a single marginally 
statistically significant risk. The point estimates of the studies 
(in chronological order) are presented in Table 5. (In the table, 
"n.s." stands for "not significant.") 
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Exposure to ETS in the Workplace and Lung Cancer Risk in Nonsmokers 


Table 5. 


SfrAflY 

Point 

Statistical 

SiqniCigflDca 

Kabat and Wynder, 1984 
males 
females 

18/25 cases vs. 11/25 controls 
26/53 cases vs. 31/53 controls 

marginally significant 
neSe 

Garfinkel , et al., 1985 
females, 5 yr exposure 
females, 25 yr exposure 

0.88 (95% Cl 0.66-1.18) 

0.93 (95% Cl 0.73-1.18) 

n.s. 

n«8« 

Wu, et al., 1985 
females 

1.3 (95% Cl 0.5-3.3) 

n.s. 

Lee, et al*, 1986 

several indices 

all n.s. 

Koo, et al., 1987 

females 

several ORs 

all n.s* 

Shimizu, et al., 1988 
females 

1.2 (no Cl given) 

n.s. 

Svensson, et al., 1989 

females, at home &£ at work 
females, at home and at work 

1.2 (95% Cl 0.4-2.9) 

2.1 (95% Cl 0.6-8.1) 

n.s. 

n.s. 

Janerich, et al., 1990 

150 person/yrs exposure 

0.91 (95% Cl 0.80-1.09) 

n.s. 

Varela, 1987 

27 analyses 

all n.s. 

Kabat, 1990 
males 
females 

0.98 (95% Cl 0.46-2.10) 

1.00 (95% Cl 0.49-2.06) 

n.s. 

n.s. 
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Study 

Kalandidi, et al., 1990 
females 

Wu-Willlama, et al., 1990 
females 


Point 

Estimate 

1.08 (95% Cl 0.24-4.87) 
1.1 (95% Cl 0.9-1.6) 


iwoosstoz 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


Statistical 

significance 

n.s. 

n.s. 
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OTHER STUDIES DISCUSSING LUNG CANCER 


In addition to the primary lung cancer studies discussed 
in Section A of this notebook, there are several other studies 
which are sometimes mentioned in the context of epidemiologic 
studies on ETS and lung cancer. Because these studies are 
methodologically flawed or report incomplete data, they are of 
limited usefulness. For instance, the earlier studies (e.g., Xnoth, 
et al., 1983; Miller, 1984; Sandler, et al., 1985) were excluded 
from the Letzel and Oberla meta-analysis (1990), and even from the 
meta-analyses conducted by the National Academy of Sciences in 
1986 and by the Environmental Protection Agency in 1990. 

Following are brief summaries of each of these studies, 
focusing on their problems. Copies of these studies follow this 
introduction, arranged in chronological order and highlighted in 
yellow for useful information and in blue for adverse information. 

Knoth, et al., 1983. 

• This German study included a total of 792 lung cancer patients. 
There was no control population for comparison, and thus, the 
authors' conclusions are of limited value. 1 

• One reviewer commented that this report contained "only 
tentative conclusions based on poor data analyzed by 
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2 

unacceptable methods. M 

Sandler, et al., 1985 

• Although the papers published by Sandler, et al., in 1985 
focused on overall mortality, some numbers of lung cancer 
deaths were presented. 3 

• The methodology and interpretation of these studies have been 
heavily criticized (e.g., one scientist described the studies . 
as "heavily flawed"). 4 The data presented are of limited 
value. 

Dalager, et al., 1986. 

• Data from t hr ee case-control studies conducted in the United 
States under the auspices of the National Cancer Institute were 
combined and analyzed in this study. 5 (Two of the studies, 
Correa, et al., and Buffler, et al., were discussed in Section 
A of this notebook.) 

• Because the Dalager paper includes two primary studies on ETS 
and lung cancer, if it were included in considerations of the 
epidemiologic studies, it would result in some data being 
"counted" twice. 
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Lloyd, et al., 1986.. 


. In a study investigating the high rate of lung cancer in one 
town in Scotland, relatives of 42 cases who had died of lung 
cancer and of 42 matched controls who had died of other causes 
were interviewed. 6 

• conclusions about ETS exposure were based on smokers and 
nonsmokers combined, thus precluding comparisons to the primary 
studies cited in Section A of this notebook. However, the 
authors reported no statistically significant differences 
between cases and controls for any questions relative to 
personal smoking or to ETS. 

Katada, et al., 1988. 

• This study, using hospitalized individuals in Nara, Japan, 
included only 25 female lung cancer cases (some of whom were 

7 

smokers) and 50 female controls. 


All of the cases reported present exposure to ETS, all but two 
reported past exposure, and all but four reported childhood 
exposure. Thus, the reference categories (i.e., non-exposed 
women) are too small to allow appropriate calculations of 


relative risk. 
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• Nevertheless, none of the case-control comparisons was 
statistically significant at the 5% level. (Note: the paper 
also bases some of its conclusions on nonsmokers and smokers 
combined.) 

Lam and Cheng, 1988 

• This paper reviews four lung cancer studies previously 
conducted in Hong Kong, all of which are presented in the 

Q 

Primary Studies section of this notebook. 

• Using meta-analysis, Lam and Cheng calculate a statistically 
significant summary point estimate for the four studies. 

Chen, et al., 1990 

• In 1990, conclusions based on a study of 332 cases and 635 

Q 

group-matched hospital controls in Taiwan were published. 

• For ETS exposure, point estimates achieving statistical 
significance were reported; however, it appears that these 
point estimates were calculated using both nonsmokers and 
active smokers, and are thus not comparable with other studies 
of nonsmokers only. 
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Miller, 1990 


Miller used newspaper death notices to ascertain cancer deaths 
in women in northwestern Pennsylvania, and then interviewed 
surviving next-of-kin to obtain information on the deceased 
women. This approach could be expected to result in problems 
related to accurate recall by those interviewed. 10 

In a 1984 paper. Killer examined "all cancer deaths” (See Other 
Cancers section in this notebook); in the 1990 paper, he 
provides numbers of cancer deaths by site. 
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CRITICISMS OP THE EPIDEMIOLOGIC STUDIES ON ETS AND LUNG CANCER 

Some general criticisms are applicable to the majority 
of the epidemiologic studies on ETS and lung cancer. 

Strength of the association 



• Wynder and Rabat wrote in 1990: 

An association is generally considered weak if ' 
the odds ratio is under 3.0 and particularly 
when it is under 2.0, as is the ca^e in the 
relationship of ETS and lung cancer . 1 

Such a weak association calls for special attention to possible 

sources of bias and confounding. 

Exposure bias 

• Spouses, next-of-kin or friends are sometimes asked to estimate 

the amount of ETS to which they think the subject was exposed. 

This may result in something called "exposure bias" or 

2 

"exposure misclassification." 


Exposure indices and risk estimates based on this type of 
information may be improper and incorrect. 


• One example of this was reported in the Garfinkel, et al., 
study, published in 1985, which reported relative risks of 
r 0.83 when the cases answered questions about ETS, 0.77 when 

% 
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the cases' husbands answered, and 3.57 when the cases' children 
answered (a copy of this study nay be found in Section A of 
this notebook}. 

geportinq bias 

• Another type of bias that nay arise is "reporting bias," which 

nay result if cases and controls respond differently to 

2 

questions about personal snoking and ETS exposure. 

Publicat ion bias 

• "Publication bias" arises fron the apparent failure by 
scientific journals to publish papers reporting negative or 
weakly positive results. If this occurs, the set of published 
investigations nay not be truly representative of all the 
studies in the area. 3 

Confounding factors 

• The studies did not always account for possible confounding 
factors. (This is addressed in nore detail in the section in 
this notebook on confounders.) 


- 2 - 


10 

O 

IN3 

CA 

c/t 

o 

o 

£> 

CA 

CA 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 



Pse of qu estionnaires 


» All of the epidemiologic studies on the purported association 
between ETS exposure and disease in nonsmokers rely solely upon 
questionnaires about exposure, rather than upon actual exposure 
data. 4 Recent studies indicate that questionnaires are an 
unreliable and inaccurate measure of exposure. 

• Questionnaire responses about exposure vary widely when 
compared with actual measurements of ETS constituents in the 
ambient air. 5 

Hi st ol o gy 

• Lung cancer diagnoses were not always histologically or 
pathologically verified. 1, 

• Also, the histological composition, i.e., the type of lung 
cancer, differed among studies (in some studies, all 
histological types were included; in others, some types were 
excluded). 1 
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"Data-dredqinq" 

• Investigators often examine numerous subgroups of the study 
population, and may report only those conclusions which fit 
with their hypothesis. 1 (This is sometimes called "data- 
dredging.") 


Misclassification 

. If the personal smoking status of subjects is not accurately 
classified, it could result in "misclassification bias." 


• One critic, Peter Lee, contends that the reported "risks" for 
nonsmokers are the result of bias caused by a small number of 
smokers who are reported in the studies as nonsmokers. 6 

Conclusion 


German scientist Karl uberla discussed some criticisms of 
the ETS-lung cancer studies at a recent scientific symposium in 
Argentina: 


The majority of criteria for a causal connection 
are not fulfilled. There is no consistency, 
there is a weak association, there is no 
specificity, the dose-effect relation can be 
viewed controversially, bias and confounding 
are not adequately excluded, there is no 
intervention study, significance is only present 
tinder special conditions and the biological 
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7 

plausibility can be judged controversially. 


The eminent statistician Nathan Mantel concluded the 

following: 

[I]t is unlikely that any epidemiological study 
h ap been, or can be, conducted which could 
permit establishing that the risk of lung cancer 
has been raised by passive smoking. Whether 
or not the risk is raised remains to be taken 
as a matter of faith. 


Copies of critical papers, highlighted in yellow for 
useful information and in blue for adverse statments, are found 
at Tabs 1-7. 
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CRITICISMS OP THE HIRAYAMA STUDY 

Numerous criticisms of the Hirayama study have been 
made. They include: 

• The age distribution of the sample is not representative of the 
total Japanese population, particularly for women over the 
age of 40. 8 When a statistical correction is made for this 
bias, the increased relative risk reported by Hirayama 
virtually disappears. 



The appropriateness of Hirayama' s standardization of the data 
by husband's age, rather than by subject's, has been 
questioned. 9 ” 12 When Kilpatrick re-analyzed the data adjusted 
by subject's age, the model used by Hirayama was shown to be 
inappropriate and the reported significantly elevated risk 
associated with husband's smoking was no longer apparent. 

The Hirayama study was not designed to investigate ETS 
exposure; it is inappropriate to use it to make conclusions 
about the hypothesis of an ETS-lung cancer relationship. 8 

Errors and internal inconsistencies in the data and in risk 
ratios and confidence intervals have been noted and publicly 
acknowledged by Hirayama. 
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• The design of the study has been criticized, e. g., use of 

death certificates as evidence for lung cancer is unreliable 8 ; 

autopsy or histology results were available for only 11.5% 

8 16 

(23 of 200) of the cases '; use of the smoking status of 
the subject's husband as a surrogate measure for ETS exposure 
is not reliable 8 ' 12 ; many possible confounding factors were 
overlooked. 8 ' 17 

It appears that Hirayama has never adequately addressed 
the criticisms; for instance, his 1990 monograph on the study 
persists in presenting the same data analyses that have been 
particularly criticized. In addition, Hirayama has not made his 
original data available for review. 8 ' 19 ' 20 

A bibliography of the criticisms follows. Copies of 
selected papers are given at Tabs 8-20. They are highlighted in 
yellow for useful information and in blue for adverse statements. 
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CRITICISMS OF THE TRICHOPOULOS STUDY 


Regarding the Trichopoulos, et al., study, the following 

criticisms have been made: 

• In 1990, Letzel and tfberla evaluated the quality of ETS-lung 
cancer studies. Based on possible sources of bias and other 
problems with study design, they concluded that the 
Trichopoulos, et al. study, in particular, is "methodologically 
unacceptable" and is "a textbook example of how a case-control 
study should not be performed." Furthermore, they reported 
that this study may strongly influence the outcomes of meta¬ 
analyses of the ETS-lung cancer epidemiological studies (e.g., 
when the Trichopoulos study was included in meta-analyses of 
all possible case-control study combinations, it appeared in 
330 of the 353 significant study combinations). 

• Methodologically, the study has been criticized for selecting 
cases and controls from different hospitals? for excluding 
patients with adenocarcinoma and with alveolar carcinoma ? 
for the lack of histological or cytological confirmation in 
35% of the cases; and for its small sample size.®' 24 According 
to Oberla, the small sample size means that "the statistically 
'significant' results of this study may well be artefacts 
from chance, bias or confounding." 23 

• ■ • 
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Copies of the articles referenced above, highlighted in 
yellow for useful information and in blue for adverse statements 


are found at Tabs 21-23. 
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CONFOUNDING FACTORS 


Introduction 


According to a 1990 publication by a Swedish scientist. 
Dr. Ragnar Rylander: 

Studies evaluating the hypothesis of a 
relationship between exposure to environmental 
tobacco smoke and lung cancer must take into 
account other environmental risk or protection 
factors and the possibility that exposure to 
environmental tobacco smoke may be confounded. 

This has not been done in the majority of such 
studies. Until this has been done, the claim 

of causality between environmental _ tobacco 

smoke and lung , cancer remains—uncertain t 
[Emphasis added.] 


In epidemiologic studies, confounders are variables which 
can affect the outcome of interest, independently of the factor 
under investigation. Potential confounding factors in studies of 
ETS and lung cancer are numerous and varied. It is difficult to 
control for all of them in the design of an epidemiologic study. 
Following are lists of some of the possible confounders encountered 
in epidemiologic studies of lung cancer incidence in nonsmokers, 
both those specifically considering ETS and those dealing with other 
factors. 
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Heating an d Cooking Fuels 


In developing countries, the use of certain fuels (kerosene, 

gas, coal, liquefied petroleum gas, straw, or wood) for heating 

and cooking contributes to elevated levels of indoor air 

* 

pollution, which may contribute to disease incidence. 


Following earlier, limited reports 4 on exposures to fumes 
from the use of various fuels, eight studies examining coal 
use in stoves and other indigenous heating devices in China 
have recently been published. 5 RRs as high as 14 have 

been reported, 8 although most RRs are in the 1.0 to 2.0 

11,12 


. some fuels, namely, kerosene or coal and wood or straw, have 

been associated with a increased risk of lung cancer in 

13 14 

Japanese women as well. ' 

Cooking Techniques 


The use of certain cooking oils and some cooking techniques 

(i.e, stir-frying and deep frying) which produce oil vapors 

have been associated with increased lung cancer risks in 
11 15 

Chinese women. ' 
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Air Pollution 


• In addition to indoor air pollution from heating and cooking 

fuels, as described above, outdoor air pollution has been 

associated with increased lung cancer incidence in at least 

12 

one epidemiologic study in northeast China. 

Dietary Factors 

• Increased lung cancer risk has been associated with the 

consumption of smoked, salted, cured, pickled, processed, or 

18 

spicy foods among Oriental women. Additionally, research 
suggests that wives whose husbands smoke may consume more 
processed and spicy foods and eat fewer fresh fruits and 
vegetables them do those whose husbands do not smoke. 

. One study reported an elevated lung cancer risk among Oriental 

17 

women associated with the consumption of green or black tea. 

• It has also been reported that nonsmokers married to smokers 
have lower intakes of dietary carotene, a substance associated 
with decreased cancer risks when consumed in sufficient 
amounts. Recently, an abstract reported an correlation 
between serum carotene levels and socioeconomic status; 
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could be important if smoking and SES are also correlated, as 
has been suggested. 


occupation 

• Some of the studies considering lung cancer in nonsmokers 
have also reported elevated relative risks associated with 
employment in certain fields or with occupational exposures 
to certain substances. 5 ' 11 19 


Medical and T.ifestvle Factors 


Personal health factors such as menstrual cycle length and 
previous history of respiratory disease (including 
tuberculosis, pneumonia or emphysema) have been associated 
with increased risk for lung cancer. 5 ' 9,11,15 


Family history of lung cancer has also been associated with 

9 11 

increased lung cancer risk. ' 


An association between husband's smoking status and family 

lifestyle has been reported. 15 Wives with husbands who were 

* 

nonsmokers had better SES, were more conscientious housewives, 
ate better diets, had higher indices of family cohesiveness, 
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and had better indices of overall health than did women married 
to smokers. 

• At least one hobby, keeping pet birds, has been associated 
with increased lung cancer risk. 19 

Conclusion 

While of general importance, the question of confounders 
appears to be particularly relevant in studies of Asian women. 
Certain cultural variables (e.g., use of smoky fuels, certain 
cooking methods, diet) differ greatly between Asian and Western 
populations. The potential effects of such factors must be 
considered when evaluating the results of epidemiologic studies 
on lung cancer incidence, particularly those considering ETS 
exposure. Table l presents a comparison and summary of Asian 
studies to date, revealing the increasing attention paid to 
confounders in these studies. 

Dr. Linda Koo, in her 1988 paper on lifestyle correlates, 

summed up the importance of confounders as follows: 

[C]aution should be exercised when interpreting 
data on ETS. It may not be the hazards of 
tobacco smoke that are being evaluated, but a 
whole range of behaviors that result from having 
a smoking husband, which may in turn increase 
the risk for certain diseases among their wives 
and children." 1 ® 
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Table la. Asian Studies Included in EPA Draft Risk 
Assessment: Epidemiologic Studies of Lung 
Cancer in Nonsmoking Women, with Spousal Smoking Included 


Factors considered 


Study 

[site] 

Sample 

Size 

Spousal 

Smoking* 

Heating 
Methods/ 
Fuel Use 

Cooking 

Tech- 

Hicmes 

Diet 

Other 

Hirayama, 1981, 1984 

[Japan] 

91,540 

(+) 





Chan and Fung, 1982 
[Hong Kong] 

223 

(-) 

“ 

Yes 



Laih, 1985 
[Hong Kong] 

248 

(-) 


Yes 

“ 

Home incense 
burning 

Akiba, et al., 1986 
[Japan] 

1,385 

(+> 


— 

— 

Radiation 

exposure 

Gao, et al., 1987 
[Shanghai] 

1,407 

(-) 


Yes 

Y©8 

Medical 
history; 
h ormona1 
factors 

Koo, et al., 1987 
[Hong Kong] 

225 

(-) 

— 

— 

— 

— 

Lam, et al., 1987 
[Hong Kong] 

890 

(+). 

— 

— 

wmmm 

— 

Geng, et al., 1988 
[Tianjin, china] 

314 

(+) 

Yes 


mmmm 

Medical 
history ; 
occupation 

Inoue and Hirayama, 1988 
[Japan] 

83 

( +) 

— 

— 

— 

— 
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Factors Considered 


Study 

[site] 

Sample 

Size 

Spousal 

Smoking* 

Heating 
Methods/ 
Fuel Use_ _ 

Cooking 

Teeh- 

Niaues 

Diet 

_9 tilSE_ 

Shimizu, et al., 1988 
[Japan] 

180 

(-) 

Yes 


Yes 

Occupation 


* (+) indicates a statistically significant relative risk was reported; (-) indicates the 

reported relative risk was not statistically significant. 
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Table lb. Asian studies Published After EPA Draft Risk 
Assessment: Epidemiologic Studies of Lung Cancer in Nonsmoking 
Women, with Spousal Smoking Included 


Factors Considered 


Study 

[site] 

Sample 

Size 

Spousal 

smoking* 

Heating 
Methods/ 
Fuel Use _ 

Cooking 
Tech- 
Nicues_ 


.. Other _ 

He, et al., 1990 
[China] 

536+ 

(-) 

Yes 

Yes 

— 

Medical 

history 

Sobue, et al., 1990 
[Japan] 

639 

(-) 

Yes 


was 


Wang, et al., 1990 
[NE China] 

110 

(-) 

Yes 



Indoor and 
outdoor air 
pollution 

Wu-Williams, et al., 1990 
[NE China] 

1,924 

(+)** 

Yes 

Yes 

Yes 

Medical 

history; 

occupation 

Liu, et al., 1991*** 

[China] 

221 

(-) 

Yes 

Yes 

— 

Medical 

history 


* (+) indicates a statistically significant relative risk was reported; (-) indicates the 

reported risk was not statistically significant. 

+ Males and females combined. 

** The reported relative risk was statistically significantly negative . 

***Full report on population discussed in He, et al., abstract. 
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Table lc 


Ancillary Asian Studies, Hot Considered in EPA Draft Risk Assessment 


Factors Considered 


Study 

[site] 

Sample 

Size 

Spousal 

Smoking 

Heating 
Methods/ 
Fuel Use 

Cooking 

Tech- 

Niaues 



Koo, et al., 1984 
[Hong Kong] 

400 

Ho** 

— 


mtmm 

rnmmm 

Mumford, et al., 1987 
[China] 

—— 

No 

Yes 




Chapman, et al., 1988 
[China] 

144+ 

No 

Yes 



***** 

Koo, et al., 1988 
[Hong Kong] 

136 

No 

—— 

mm mm 

Yes 

Lifestyle 
variables 

Du and Ou, 1990 
[China] 

1,324 

No 

Yes 

mm^m 

—— 


Xu, et al., 1990 
[NE China] 

1,077 

No 

Yes 

Yes 

Yes 

Indoor and 
outdoor air 
pollution; 
occupation 


** other questions were asked regarding ETS. 
+ Males and females combined. 
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A selection of the relevant literature follows. Useful 
information is highlighted in yellow; problematic statements are 
highlighted in blue. 
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USE OF META-ANALYSIS: EPIDEMIOLOGIC STUDIES ON ETS AND LONG CANCER 

introduction 

The statistical procedure of Beta-analysis treats the 
results of individual studies as individual data points in an 
overall analysis. It has been used effectively in combining the 
results of randomized, controlled clinical trials of 
pharmaceuticals. Such studies are eminently comparable because 
their methodologies and study populations are very similar. 

More recently, meta-analysis has been used to analyze 
the results of epidemiologic studies, that is, to calculate an 
overall relative risk as a weighted average of the relative risks 
of many studies. Because of the inherent differences in study 
design, methodology, and sample population, especially in the case 
of epidemiologic studies on ETS and lung cancer, questions have 
been raised regarding the appropriateness of using this procedure 
to analyze epidemiologic data. However, meta-analysis is still 
being used; most recently, the U.S. Environmental Protection Agency 
(EPA) used a meta-analysis to calculate an estimated overall 
relative risk for lung cancer related to exposure to environmental 
tobacco smoke (ETS). 1 

The EPA meta-analysis is not the first in this area. 
The risk estimates calculated by several other meta-analyses are 

2—o 

given in Table 1 for comparison. 
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In addition to its meta-analysis on United States ETS- 
lung cancer studies, the recent paper by Fleiss and Gross (1991) 
presents a detailed criticism of the meta-analytical method, 
particularly as applied to the ETS literature. 8 This is a thorough 
review paper and a useful reference. Some relevant quotations 
follow: 



[T]he authors of the NRC report appear not to 
have followed the major guidelines proposed by 
Sacks, et al. For example, they did not provide 
a formal protocol for the meta-analysis, nor, 
apparently, did they give any consideration to 
the possibility of heterogeneous ORs across 
the several studies, (p. 134) 

Furthermore, the question comes to mind whether 
the existing epidemiological studies of a 
possible association between exposure to ETS 
and the incidence of lung cancer in non-smokers 
are of adequate quality. Indeed, there is the 
question whether any of these studies meets 
even minimal standards of quality. (pp. 134 - 
135) 

There are many reasons for restricting attention 
to American studies of whether there is an 
elevated risk of lung cancer to non-smokers 
exposed to ETS relative to non-smokers not so 
exposed. One is that this is the population 
to whom policy decisions will apply and on 
whom those decisions should be based, (p. 135) 

Odds ratios from studies in other countries, 
on the other hand, are derived from 
distributions that may differ markedly from 
those in the U.S., and thus the ORs themselves 
may not be relevant to the American experience. 
Genetic and lifestyle differences between the 
U.S. population and the populations studied 
elsewhere (mainly in east Asia) also argue for 
a meta-analysis only of U.S. studies, (p. 135) 


- 2 - 
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[UJncritical use of meta-analysis can and does 
lead to unsubstantiated conclusions. Only 
when all the issues that we have discussed are 
considered and possibly accounted for is it 
possible to apply neta-analysis so that the 
overall result is scientifically valid. (p. 
137) 

It is very unlikely that the biases present in 
the epidemiological studies of the possible 
association between exposure to ETS and the 
risk of lung cancer can ever be removed. The 
meta-analysis performed by the NRC must either 
be completely discounted or, as Stein concluded 
so succinctly in another context, considered a 
mere 'computational exercise.' (p. 137) 


(An editorial comment on this paper by Spitzer is also included. ) 


Copies of some of the referenced articles are included 
at Tabs 1-4. They are highlighted in yellow for useful information, 
and in blue for adverse information. 
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Table 1. Results of Meta-Analyses of Epidemiologic studies 
Lung Cancer 

of Spousal Smoking and Female 

M3tA-AXMlYgiB 


ffwarv RIpK Estimate 

Studies Included 


Wald, et al., 1986 


1.35 (95% Cl 1.19-1.54) 

13; 10 case-control, 

3 cohort 

NRC, 1986 


1.32 (95% Cl 1.16-1.51) 

13; 10 case-control. 

3 cohort 

Blot and Fraumeni, 

1986 

1.3 (95% Cl 1.1-1.5) 

12; 10 case-control. 

2 cohort 

Wells, 1988 


1.44 (95% Cl 1.26-1.66) 

17; 14 case-control. 

3 cohort 

EPA, 1990 


1.41 (95% Cl 1.26-1.57) 

22; 19 case-control, 

3 cohort 


• 

1.25 (95% Cl 1.03-1.52) 

8 U.S. studies; 7 case-control, 
1 cohort 

Letzel and Oberla, 

1990 

1.118 

1.076 

12; 10 case-control, 2 cohort 
11; 9 case-control (Trichopoulos 
excluded), 2 cohort 

Fleiss and Gross, 

1991 

1.12 (95% Cl 0.95-1.30) 

9 U.S. studies; 8 case-control, 
1 cohort 

Layard and LeVois, 
(unpublished) 

1991 

1.08 (95% Cl 0.96-1.22) 

26; 23 case-control. 

3 cohort 
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RISK ESTIMATES FOR NONSMOKER LONG CANCER 
BASED UPON MODELING PROCEDURES 

In 1985, Repace and Lowrey published an article claiming that 
exposure to ETS is responsible for 500 to 5,000 lung cancer 
deaths per year in the United States. 1 This report received 
extensive press coverage upon its release. 

The report contains two highly theoretical models for 
estimating risks of lung cancer from ETS exposure. One model 
relies upon a "reinterpretation" of the epidemiologic studies 
of lung cancer in nonsmokers; the second model estimates lung 
cancer mortality among nonsmokers based on a single study 
dealing with the Seventh Day Adventists, a religious group 
known for its vigorous opposition to smoking. 

Critics of the Repace and Lowrey approach have pointed out 
that the estimates are based on errors and "unrealistic 

y 

assumptions" which result in overestimations of exposure. 
One analysis of the model showed that, depending on the 
assumptions and input data used, the estimates are inherently 

3 

inaccurate and may vary by as much as 300-fold. Another 
scientist noted that the exposure and dose levels used in the 
modeling exercise were not based on actual measurements; such 
measurements reported elsewhere range from "ten- to one- 
hundred-fold less than that in the Repace and Lowrey model." 4 
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Other criticisms have focused on the report's methods of 
5-7 

analysis, and suggest that Repace and Lowrey failed to 
control for other confounding factors, and that their model 
did not provide "the very statistical bases of estimation 
procedures." 4 

Repace and Lowrey's estimate of nonsmoker lung cancer risks 

in the workplace was also criticized by scientists who noted 

that none of the epidemiologic studies of ETS exposure and 

disease in nonsmoking working women report a statistically 

2 

significant increase in risk. 

Two British researchers, Darby and Pike, published a paper in 
1988 describing another type of mathematical model which 
predicted potential effects from ETS exposure based on data 

O 

from a study on active smoking. Even when adjustments were 
made for childhood exposure to ETS, the authors reported that 
the model predicted a risk for nonsmokers that was smaller 
than "the underlying background risk for lung cancer." They 
concluded that their model could not explain the difference 
between risks reported for nonsmokers in epidemiologic studies 
and the low levels of ETS exposure reported in other studies. 
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The Darby and Pike model was criticized in 1990 by Wald, et 
al., authors of one of the earlier meta-analyses on the 
epidemiologic studies of ETS exposure and lung cancer 
incidence. 9 Wald's group questioned Darby and Pike's 
conclusion that there was a discrepancy between risks estimated 
by epidemiologic studies and by exposure data. Darby and 
Pike replied that the existing cotinine data employed by Wald, 
et al., were possibly both insufficient and inappropriate to 
allow an adequate comparison to be made with the epidemiologic 
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ETS AND CANCER OF SITES OTHER THAN THE LONG 

* » 

Introduction 

A presenter at the recent McGill Symposium in Montreal, 

Canada, described the then-available epidemiologic studies on ETS 

and cancer other than the lung as follows: 

These nine studies provide insufficient data 
to evaluate the effect of ETS on cancer other 
than of the lung. The reported associations 
are weak and inconsistent, and are subject to 
the potential effects of biases and uncontrolled 
confounding factors . . . 

These studies concern a variety of cancer sites; the publications 
on each are briefly summarized below. Highlighted copies of the 
papers on cancer at other sites are found at Tabs 1-11. 

All Cancers Combined 

• Several studies have presented risk estimates for overall 
cancer incidence, regardless of site, among individuals 
reporting ETS exposure. This procedure disregards differences 
in etiology, mechanism and confounding factors among the 
various types of cancer; nevertheless, some authors have 
presented data in this fashion. 

Hirayama (1984) reported a significant elevation in risk 
for "cancer of all sites," in nonsmoking women whose husbands 

2025500490 
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smoked; he attributed the elevation to increased risks for lung, 

2 

nasal sinus, and brain cancers. 

Miller (1984) reports on a "case-control" study conducted 
in Pennsylvania by interviewing the surviving relatives of women 
whose death notices were published in a local newspaper. 3 Miller 
reported an overall odds ratio of 1.40 for "death due to cancer" 
among women whose husbands smoked. Questions can be asked about 
the accuracy of the amount of recall required of the relatives in 
this study. 

In an abstract, Reynolds, et al., (1987) reported that a 
record-linkage study in Alameda County, CA concluded that nonsmoking 
women married to smokers had a 70* higher risk of cancer incidence 
at all sites, and that they had an approximate relative risk of 7.0 

4 

for "smoking-related cancers." The abstract provides insufficient 
information to judge the quality of the study; the reported risk 
estimates should be viewed with caution. 

Sandler, et al., (1989) reported statistically 
nonsignificant point estimates of 1.01 (males) and 1.00 (females) 
for all cancers in persons reporting ETS exposure. 5 The authors' 
subdivision of the category into "smoking-related" and "other" 
cancers yielded no statistically significant risk estimates. This 
study was criticized by Holcomb (1989) as being "poor science" and 
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inadequately designed. 


6 


Brain and Wasal Sinus Cancers 

• A single report claims to show an increased risk for brain 
and nasal sinus cancers associated with marriage to a smoker. 
No other researchers have been able to replicate these 
findings and they must be considered isolated. 

Only Hirayama (1984), reporting further on his study of 
Japanese women, has reported statistically significant associations 
in women between brain and nasal sinus cancers and spousal 
smoking. 2 

Breast Cancer 

• Some claims have been made for a relationship between husband's 
smoking and breast cancer in nonsmoking women. 

Sandler, et al., (1985) reported a statistically non¬ 
significant increased risk for breast cancer in non-smoking women 
and statistically significant elevated risks for cancers of the 
endocrine system associated with early life (i.e., childhood) 

7 

exposure to parental smoking. 
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Hirayama (1984) , In his discussion of his claim that his 
data support an elevated risk for all cancers in nonsmoking -women 
whose husbands smoke, suggested that part of the reported increase 
might be due to breast cancer. In a 1991 article. Wells reports 
a statistically nonsignificant increased risk of breast cancer 

fi 

using additional data supplied by Hirayama. 

Bladder Cancer 

• Two case-control studies have specifically examined bladder 
cancer incidence; neither reported an association between 
bladder cancer and exposure to ETS at home or at work. 

The 1986 Rabat, et al., paper reported that cases and 
controls in this study did not differ significantly in reporting 

Q 

"sidestream smoke exposure" at home, at work or in transportation. 
Neither did they differ significantly in whether or not their spouse 
smoked. The authors concluded that "exposure to sidestream smoke" 
is not an important factor in bladder cancer in nonsmokers. 

The second study to report on bladder cancer is by Burch 
et al. (1989). 10 It was conducted in Alberta and Ontario, Canada. 
None of the reported relative risks was statistically significant. 
The authors concluded that there was no evidence for an effect of 
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"passive smoking" on bladder cancer incidence in smokers or 
nonsmokers. i 

Cervical Cancer 

• Two studies have reported on ETS exposure and the incidence of 
cervical cancer. Both fail to account sufficiently for 
confounding factors. 

Statistically significant elevated risks for cervical 
cancer were reported in a 1985 study by Sandler, et al., of 
patients in North Carolina. 11 This study has been criticized 
because it did not control for known risk factors such as sexual 
activity, which is strongly correlated with incidence of cervical 
cancer. 


Slattery, et al., (1989), in a study of women in Utah, 
reported a statistically significant increased risk of cervical 
cancer in non-smokers who reported three or more hours of ETS 
exposure per day (risk estimate of 3.43, 95% Cl 1.23-9.54). 12 
Although the researchers adjusted for age, church attendance, 
education and number of sexual partners, these variables do not 
account for all factors that may contribute to disease. 
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Zang, Wynder and Harris authored a letter in response to 

the Slattery, et al., study. 13 They wrote: ; 

[T)here clearly is undermatching of control 
patients with regard to important risk factors 
including sexual activity, religious background, 
and education. . . . Since the previously 

mentioned risk factors are correlated highly 
with one another as well as with active and 
passive smoking, the risk estimates relating 
smoking and cervical cancer may be subject to 
substantial bias and confounding. . . . In 

fact, the adjusted odds ratios are probably no 
more than the leftover effect of variables 
controlled imperfectly by logistic regression. 


In a response, Slattery acknowledged that her group's conclusions 

14 

"should be verified in other studies." 


Childhood Cancers 


Two papers have claimed that their data show that childhood 
exposure to ETS is related to increased incidence of certain 
childhood cancers. 


Grufferman, et al., (1982) reported a statistically 

significant relative risk of 3.9 (95% Cl 1.5-9.6) for father's 

cigarette smoking for childhood rhabdomyosarcoma in a case-control 

15 

study in North Carolina. Only 33 cases were included in the 
study; only 23 cases were included in the analysis of father's 
smoking. Conversely, for the 8 cases with maternal smoking, the 
reported relative risk was 0.8 (95% Cl 0.3-2.0). An extremely 
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large number of analyses was conducted in this study, suggesting 
the possibility of data-dredging. ; 

A recent study (John, et al., 1991) reported associations 
for father's smoking during pregnancy (i.e., a surrogate for ETS 
exposure of the pregnant woman) in the absence of maternal smoking, 
with several indices of childhood cancer: all cancers combined 
(OR « 1.2, 95% Cl 0.8-2.1), acute lymphocytic leukemia (OR * 1.4, 
95% Cl 0.6-3.1), lymphomas (OR « 1.6, 95% Cl 0.5-5.4) and brain 
cancer (OR = 1.6, 95% Cl 0.7-3.5). 16 Not one of the associations 
was statistically significant. 

Conclusion 

• The studies concerning ETS exposure and cancer other than of 
the lung are few in number and subject to the same criticisms 
applicable to the lung cancer studies, e.g., "data-dredging," 
no assessment of exposure, inadequate control for confounding 
factors. Additionally, there are only one or two reports on 
a given cancer endpoint. Without replication of the results, 
it is not possible to reach any conclusion about ETS exposure 
and non-pulmonary cancer incidence. 
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ETS and Heart Disease 


Introduction ; 

This notebook discusses and provides copies of the public 
literature bearing directly on the claim that environmental tobacco 
smoke (ETS) is related to heart disease. Most of this li terature 
is epidemiological, with a current total of 11 studies presenting 
data on a possible statist ical association between ETS and heart 
disease incidence or mortality. 


These epidemiological reports are important because they 
are the primary basis for claims of an elevated heart disease risk 
in nonsmokers exposed to ETS. However, the literature also contains 
claims of special harm in compromised individuals, such as heart 
disease patients, or regarding biochemical effects that might 
mediate an adverse effect of ETS on heart disease incidence or 
mortality. Accordingly, this notebook also includes several 
laboratory and statistical reports dealing with ETS and exercise 
performance, particularly in angina patients, or with biochemical 
factors suggested as involved in the development of heart disease. 

Each of the articles included in this notebook has been 
highlighted in blue and yellow. The blue highlighting identifies 
the most notable comments supporting a relationship of ETS with 
heart disease, or that are otherwise adverse regarding tobacco or 
smoking. The yellow highlighting identifies comments that 
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challenge, or at least that are concessionary concerning, the 

potential involvement of ETS or tobacco in disease causation. 

• « 

The initial section of this notebook contains an overview 
and discussion of the literature. The literature itself is grouped 
into four appendices. Appendix A (Tabs 1-13) contains the primary 
epidemiological reports, consisting of 11 studies reported in 13 
articles. A summary and discussion of major criticisms is provided 
for each individual study. Appendix B (Tabs 14-17) contains the 
major meta-analyses and reviews concluding that ETS is associated 
with an elevated heart disease risk. Appendix C (Tabs 18-23) 
contains the primary reviews which have judged that the data are 
inadequate to conclude that ETS is related to heart disease. 
Appendix D (Tabs 24-35) contains a mixed group of articles which 
provide data concerning ETS in relation to exercise performance, 
potential effects in heart patients or in relation to 
cardiovascular biochemical and cellular processes. Short summaries 
are provided with the articles in Appendix D. If notable letters 
to the editor or other editorial comments were published concerning 
any of the articles in this notebook, these materials were also 
included. 
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Epidemiologic Reports and Reviews 

Reports vith original data 


Th ere are currently 11 studies (in 13 reports) presenting 
epidemiological data on a possible statistical association between 


ETS and 

heart disease incidence 

and 

mortality. 

There 

are 13 

reports, 

because for two studies. 

the 

data were 

presented 

in two 


separate articles. It should be emphasized, however, that the 


epidemiological reports on the heart disease issue include several 
scientifically weak sources, particularly meeting abstracts. 
Furthermore, all of these studies are open to serious 
methodological criticisms. Summaries of the individual studies, 
as well as a list of the major criticisms of each, are provided 
with the highlighted copies of the articles in Appendix A. 

The ETS associated risks reported in the 11 
epidemiological studies are summarized in the following table. 


- 3 - 

2025500501 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 



ETS/Heart 

Disease Epidemiological_ Reports 



Reported Risk 

Statistical Testing 

Butler (1990) 1 

F 

RR «= 1.40 

0.51 - 3.84 (95% Cl) 

Garland et al. 
(1985) 2 

F 

RR - 2.7 

Ctrl y&j. EXS. 

P £ .10 

Gillis et al. 

M 

31 vs 45 per loVyr 

No stat. test rpted. 

(1984) 3 

F 

4 vs 12 per lOVyr 

No stat. test rpted. 

♦He, et al. 
(1989)' 

F 

OR - 1.50 

p < .01 

♦Helsing, 

M 

RR « 1.31 

1.1-1.6 (95% Cl) 

et al. (1988) 5 

F 

RR « 1.24 

1.1-1.4 (95% Cl) 

Hirayama 

F 

RR - 1.31 

1.06-1.63 (90% Cl) 

(1984) 6 

(husbands smoking >20 cigs/day) 

♦Hole, et al. 
(1989) 7 

M+F 

RR - 2.01 

1.21-3.35 (95% Cl) 

Humble, et al. 
(1990) 8 

F 

RR- 1.59 

0.99-2.57 (95% Cl) 

Lee, et al. 

(1986) 9 

M+F 

RR - 1.03 

0.65-1.62 (95% Cl) 

♦Martin, et al. 
(1986) 10 

F 

RR - 3.4 

p < .01 

Palmer, et al. 
(1988) 31 

F 

RR - 1.2 

No stat. test rpted. 

♦Sandler, 

M 

RR - 1.31 

1.05-1.64 (95% Cl) 

et al.(1989) 12 

F 

RR ■= 1.19 

1.04-1.36 (95% Cl) 

Svendsen, 
et al. (1987) 13 

M 

RR - 2.23 

0.72-6.92 (95% Cl) 

MOTE: Gillis 

, et 

al. (1984) and Hole, et 

al. (1989) are based 


on the same study. Also, Helsing, et al. (1988) and 
Sandler, et al. (1989) are based on the same study. 


♦Reported to be statistically significant at the 95% level of 
confidence. 
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In an overall evaluation of the epidemiological reports, 
it is important to consider the issue of statistical significance. 

m 

Some fluctuation in disease or mortality rates will occur simply 
by chance alone. Hence, when these rates are compared, as in risk 
ratios, it is necessary to apply a standard to determine the 
statistical likelihood that an apparent elevation or reduction in 
risk reflects chance variation or whether it reflects an actual 
difference in the comparison groups. The traditional scientific 
standard is to require that a statistical test indicate at least a 
95% probability that an observed difference reflects a true effect. 
Stated in reverse, this would mean that the standard only allows a 
5% probability that the resxilt was due to chance. 

When discussing relative risks, if the disease, or 
mortality rates are equivalent in the comparison groups, this will 
be reflected in a ratio of 1.0. When a statistical test is 
performed, the 95% standard is met when the 95% confidence intervals 
are reported not to include 1.0. Sometimes a "p" value is given, 
which states the probability that an observation is due to chance. 
Hence, a statement of "p < .05" means that the observation could 
have occurred by chance less than 5% of the time. To state 
"p < .05" or to provide 95% confidence intervals that do not include 
1.0, are equivalent indications of statistical significance. 
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Only four of the 11 epidemiological studies regarding 


ETS and heart disease report a statistically significant result at 

« » 

the 95* level of confidenc e. (1) He, et al. (1989), a Chinese 
language report based on only 34 female heart disease patients; (2) 
Helsing, et al. (1988)/Sandler, et al. (1989), a study based on a 
Maryland census in which the information regarding spousal smoking 
(used to estimate ETS exposure) was from 1963 ; (3) Hole, et al. 

(1989), a Scottish study based on only 84 heart disease deaths; 
and (4) Martin, et al. (1988), a report based on 23 women who 
reported having a heart attack and which was given a conference 
but apparently not otherwise accepted for publication. 


In sum, seven of the 11 studies of ETS exposure and heart 
disease have failed to report a statistically significant 
association. In the four studies that have claimed a statistically 
significant relationship, two were from outside the United States. 
Three were very small-scale. All of these studies suffer from a 
variety of serious methodological weaknesses. 



A list of the most common weaknesses in the individual 
studies is provided below. It will be recognized that these are 
characteristic of epidemiological studies of ETS in general, not 
simply those relating to heart disease. For a more detailed 
discussion of the criticisms applicable to each study, see Appendix 
A. 
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1. Small sample sizes. 

2. Lack of statistical significance, or failure to 

test for statistical significance. i 

3. Potential misclassification of the smoking status 
of study participants. 

4. Inadequate assessment of ETS exposure. 

5. Failure to control adequately for biases stemming 
from potential confounding variables. 

6. Failure to confirm causes of death via autopsy or 
other histological methods. 

Reviews claiming ETS-associated risk 

Despite the scientific weaknesses in the epidemiologic 
literature oh ETS and heart disease, four recent reviews have 
concluded that ETS is associated with an increased risk of heart 
disease and that, in fact, such exposure causes a large number of 
deaths each year. Copies of these reviews are provided in Appendix 
B. Each of these reviews attempted to estimate an overall risk 
based on the combined data from the epidemiologic studies. These 
estimated risk ratios and the associated 95% confidence intervals 
are provided in the following table. 
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Meta-Analyses and Reviews of ETS-Heart Disease Data 




BB 

35* Cl 

Wells (1988) 14 

Males 

1.31 

(1.1-1.6) 


Females 

1.23 

(1.11-1.36) 


Home 



Kawachi. et al. 
(1989) 15 

Males 

1.3 

(1.1-1.6) 


Females 

1.2 

(1.1-1.4) 


KprKpXapg 




Males 

2.3 

(1.4-3.4) 


Females 

1.9 

(1.4-2.5) 

Kristensen (19 8 9 ) 

Both sexes 

« 1.3 


Glantz and Parmley 
(1991) 17 

Both sexes 

1.3 

(1.2-1.4) 


These estimates were generally derived from the 
statistical technique known as meta-analysis. (The Kristensen 
article appears to be an exception, in that the estimated 1.3 
relative risk was apparently based on an informal estimation and 
no confidence intervals were given.) Although these reviews varied 
somewhat in form, detail and focus, the estimates were generally 
similar, about 1.3, reflecting a 30% elevation in risk associated 
with ETS exposure. 

The Kawachi, et al. (1989) discussion was fairly narrowly 
focused on New Zealand. The Kristensen (1989) discussion was a 
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limited part of a larger discussion of factors involved in 
cardiovascular diseases and the work environment. Thus, the major 
reviews, both of which clearly involved meta-analytic £eclihiques, 
were those by Wells in 1988 and by Glantz and Parmley in 1991. 
These two reports are discussed further below. 

A. Judson Wells, a c onsultant to the American Lun g 
Association, statistically combined the data from several reports 
on ETS and heart disease, including both prospective (cohort) and 
case-control studies. He then calculated overall relative risks 
(ETS exposed versus nonexposed) for lung cancer (1.44 for females? 
2.1 for males), cancers other than lung (1.16 for females? no risk 
elevation for males) and heart disease (1.23 for females; 1.31 for 
males). He also estimated numbers of death related to these disease 
categories, claiming that ETS exposure results in 46,000 deaths 
per year in nonsmokers. Of these, 3,000 are claimed to be from 
lung cancer. For cancers other than the lung, he calculated that 
ETS exposure results in 11,000 annual deaths. The largest number 
of deaths from ETS exposure was claimed to be due to heart disease. 
He claimed that 32,000 nonsmoker heart disease deaths per year 
stem from ETS exposure. 

The most recent, and certainly the most widely publicized, 
review of ETS and heart disease was undertaken by two authors from 
the Department of Medicine, University of California, San Francisco. 
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In their 1991 paper, Stanton Glantz and William Parmley conclude 

that ETS exposure is statistically associated with an estimated 

• « 

30% increase (relative risk of 1.3) in heart disease risk in 
nonsmokers. They argue that this translates into 37,000 heart 
disease deaths in nonsmokers stemming from ETS exposure. Glantz 
and Parmley also discuss a number of biochemical and experimental 
studies which purportedly support the biological plausibility of 
such a relationship. 

In evaluating the claims by Wells and by Glantz and 
Parmley, it should be emphasized tha t meta-analysis , the technique 
from which they derive their risk estimates | ^ < ls appropriately use d 
only when the underlying studies are highly similar and of high 
quality. If the underlying studies are based on different 
populations and procedures and suffer from serious methodological 
weaknesses, then any meta-analysis will consequently be invalidated. 


The above considerations are directly applicable to an 
evaluation of the risk claims regarding ETS and heart disease. 
These claims are based on meta-analyses of a small group of 
epidemiological studies reporting a relationship between ETS 
exposure and an increased risk of heart disease. In general, these 
studies deal with spousal smoking and assess heart disease risk in 
the nonsmoking spouse. Otherwise, these studies used widely 
disparate methodologies, study populations and endpoints. Several 
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are very weak, preliminary, available only in abstract form, or 
are based on such scanty data that they quite arguably are not 
sufficiently reliable or valid even to be considered seriously in 
a meta-analysis. Appendix A contains discussions of the major 
flaws in the individual studies. 

Reviews emohazinq inconc lusiveness of the data 

Reviews such as those by Wells and by Glantz and Rarmley 
often receive a great deal of publicity. However, it is important 
to recognize that there have been a number of other examinations 
of the data concerning ETS and heart disease. Several important 
reviews have concluded that the data on this issue are equivocal 
and inadequate to support claims of an increased heart disease 
risk in nonsmokers exposed to ETS. 

The first major reviews of the epidemiological data on 
ETS and heart disease appeared in 1986. In that year, a report of 

the United States Surgeon General 1 ® examined the available data and 

- -_ 

judged that "no firm conclusion" (p. 10) could be made regarding 
a possible relationship between ETS and heart disease. Also in 
1986, a si milar evaluation appeared from a committee of the National 
Research Council of the National Academy of Sciences. 19 This 
committee calculated that any potential heart disease risk related 
to ETS would be "difficult to detect or estimate reliably" from 
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epidemiological studies, and would be "the same order of magnitude 
as what might arise from expected residual confounding due to 
unmeasured covariates." (p. 263) 

Thus, both the 1986 Surgeon General's Report and the 
National Research Cou ncil report judged that the data were 
insufficien t to allow a conclusion that ETS exp osure is a cause of 
hea rt disease. Even the 1991 review by Giant z and Parmley 
recognized this as a "reasonable" position, at least in 1986. On 
the other hand, Glantz and Parmley argued that data published since 
1986 warrant that this conclusion be modified. However, other 
scientists have undertaken more balanced and critical reviews of 
the more recent data and have judged that it remains inconclusive. 
The four most significant of these reviews, and their conclusions, 
are as follows: 


a. At a major conference on ETS held at McGill 
University in 1989, Lawrence Wexler, of th e New York Medical 
College, concluded that recent data did not provide a basis 
for altering the earlier conclusions by the Surgeon General 
and National Research Council concerning ETS and cardiovascular 
disease. 

Based on the available evidence, it is this 
author's opinion that it has not been 
demonstrated that exposure to ETS increases 
the risk of cardiovascular disease, (p. 139) 20 
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b. A similar evaluation was made by two scientists 
from the United Kingdom, who reviewed the literature on ETS 
•ant ’iifcaTt disease and presented their conclusions 'at an 
international conference on indoor air quality held in Lisbon, 
Portugal in April 1990. 


c. Another scientific review of this literature was 
performed by two physicians from the University of Munich, 
Germany and given at an international conference in Hungary in 
June 1990. The conclusion was similar. 


It is concluded that no increased risk of 
cardiovascular disease can be associated 
unequivocally with exposure to ETS, and it 
seems probable that this will continue to be 
the case until specifically designed trials 
are instigated, and some objective measure of 
degree of exposure can be devised. (p. 215) 2 * 


Taking into account the small increase in 
coronary risk in passive smokers as compared 
to non-exposed subjects and also the low 
validity and small number of epidemiological 
studies available and the fact that their 
results are at least inconsistent, a 
relationship between passive smoking and 
cardiovascular diseases cannot be established 
on these data. (p. 6) 22 


d. In a 1991 book discussing a wide range of issues 
involving ETS, the literature on heart disease was reviewed 
by Alan Armitage, former director of toxicology of a major 
European research laboratory and now head of pharmacology at 
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the Tobacco Research Council Laboratories in the United 
Kingdom. He judged that the scientific data have not 
established an increased heart disease risk in nbnsmokers 
exposed to ETS. 

It is clear that the evidence for a harmful 
effect of ETS in enhancing CHD [coronary heart 
disease] risk in non-smokers is not very 
convincing. ... (p. 114) 23 

Studies Involving Exercise Performa nce. Hea rt Disease Patients and 

Biochemical Measurements 

There are several experimental and biochemical studies 
that have been cited in the literature as supporting an increase 
in heart disease risk stemming from ETS exposure. A few of these 
reports claim that ETS exposure adversely effects exercise capacity 
and that in the case of heart disease patients, this can lead to 
attacks of angina (heart pain). Other reports have attempted to 
demonstrate that ETS exposure adversely affects some aspect of 
cardiovascular function, such as blood clotting (platelets), 
myocardial respiration (oxygen usage) or cholestol levels. These 
articles, with brief summaries, are provided in Appendix D. 

In an overall evaluation of these studies, it is important 
to note that they constitute a relatively minor aspect of the 
ETS/heart disease issue. That is, the claim that ETS increases 
the risk of heart disease is a statistical statement based on 
epidemiological reports. Once having made that statement, various 
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kinds of studies dealing with cardiovascular or exercise performance 
or with mechanisms might be marshalled to argue for its 
plausibility. On the other hand, without the epidemiological 
underpinning, such studies would probably be much less notable since 
there would be nothing that they would be attempting to explain. 

In the area of exercise performance, there are three 
primary studies. In one of these, a 1985 report by McMurray, et 
al., 24 healthy subjects were used and ETS exposure was claimed to 
have an adverse effect on exercise performance. Two other studies, 
one by Aronow (1978) 25 and the other by Khalfen and Klochkov 
(1987) 26 used angina patients. In somewhat similar study designs, 
both reports claimed that when these heart disease patients were 
exposed to ETS, they were not able to exercise as long before 
experiencing angina. The credibility of the Aronow report has 
been widely challenged in the literature. The Khalfen and Klochkov 
report is a Russian language article about which relatively little 
is known. Regarding any of the exercise performance studies, 
whether with healthy or heart, disease patients, a general criticism 
is that when dealing with ETS, it is almost impossible to "blind" 
either the experimenter or the subjects with regard to ETS 
exposure. Thus, the possibility is always open that some subjective 
factor may influence the results. 
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There are very limited data attempting to demonstrate 
that ETS adversely affects some process that might be involved in 
blood clotting (thrombus formation) or atherosclerosis. The primary 
focus has been on the possibility that ETS may increase the tendency 
of certain blood components, known as platelets, to stick together. 
This claim has been made based mainly on data in four published 
reports. Three of these are from the same Austrian research group. 
(Sinzinger and Kefalides, 1982 27 ? Burghuber, et al., 1986 28 ; 
Sinzinger and Virgolini, 1989 28 ) Of these three, one is merely a 
letter to the editor (Sinzinger and Kefalides, 1982) and another is 
a German language article with only an English abstract (Sinzinger 
and Virgolini, 1989). The fourth report, Davis, et al., (1989) 30 
is from a group of researchers in Kansas City, Missouri. It suffers 
from serious methodological weaknesses, particularly its failure 
to establish a proper control condition. 

Finally, there are two reports of children which assessed 
cholesterol and other blood components in relation to parental 
smoking status (Moskowitz, et al., 1990 31 ; Pomrehn, et al., 1990 32 ), 
one of which (Pomrehn, et al., 1990) is only available as an 
abstract from a meeting presentation. Both reports claimed that 
parental smoking was associated with decreases in HDL cholesterol, 
which some literature has argued may be associated with heart 
disease risk. These studies measured components of blood as the 
endpoint, but are essentially epidemiological studies in that they, 
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at best, nay suggest statistical correlations. As such, they 
suffer fron weaknesses characteristic of other epidemiological 
studies of ETS exposure, especially difficulties in controllifig 
for potential confounding variables and inadequate assessment of 
ETS exposure. Furthermore, the potential significance of blood 
values in relation to later heart disease risk in a group of 
children is highly speculative. 

This notebook also contains a group of three articles 
relating to research from a Czechoslovakian group, which claims 
that "passive smoking" has an adverse effect on the heart's use of 
oxygen. 33 34 35 These were animal studies involving smoke exposure 
to rabbits. They clearly involved a design intended to mimic 
"active" smoking, and are included in this notebook merely because 
they were erroneously discussed in the 1991 Glantz and Parmley 
paper as providing data relevant to ETS exposure. 

WLS/tks 
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PARENTAL SMOKING 





Perhaps no claim regarding environmental tobacco smoke 
(ETS) is as capable of provoking strong feelings as the charge 
that parents who smoke may compromise the health of their children. 
While the issue of parental smoking is laden with emotion^ the 
scientific basis for the claim is difficult to interpret. None of 
th e studies that have reported an association between parental 
smokin g and a child's Increased risk of developing resp iratory 
infections or symptoms have actu ally measured e xposure to ETS. 
Virtually all of the stu dies have failed to control for cross- 
inf ectionsin_the_Jiome_and_j3ther_imgortant_confoundingf actors. 
Studies that ha ve controlled for such fac tors have frequently 
reported n o significant increased risk of respiratory dis ease in 
the children of smoking parents. 1-17 


The studies on parental smoking, each with a different 
sample size, data collection method and analysis, tend to yield 
factually incompatible and contrary conclusions. For instance, 
although certain studies and reviews have reported adverse 
findings, 18-42 others have observed no significant relationship 
between parental smoking and respiratory illness in 
children. 5 ' 6 * 8 ' 43-53 Aft er a five-year study of over 400 childre n, 
for example, Dutch researchers concluded there was "no evidence " 
th at parental smoking had an appreciable effect on respiratory 
symp toms in school children. 49 A similar conclusion was reached by 
a group of U.S. researchers, including a cri tic of smoking, who 
found "no significant relation" between parental smoking and 


J 
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respi ratory symptoms in a study of nea rly 400 families with 816 
children in three cities. 43 


In 1988, investigators re-examined thirty studies on ETS 

« -■ 

exposures among children and evaluated the studies for their 
scientific validity. 54 They noted that while several studies had 
reported a statistically significant relationship between ETS 
exposure and respiratory illness in children, "most studies had 
significant design problems that prevent reliance on their 
conclusions." The authors concluded that "many questions remain, 
and future studies should consider important methodological 
standards to determine more accurately the effect of passive smoking 
on child health." In 1990, another group of researchers examined 
the existing literature on ETS and respiratory health. 55 Although 
critical of ETS, they concluded that "[fjurther studies of health 
effects are needed; such studies will require improved methods of 
exposure assessment, as well as better understanding of dose- 
response relationships." 


The studies on parental smoking have relied olely 



on 


questi onnaires to obtain exposure data. 55 Reliance on 
questionnaires casts doubt on the findings of these studies for 
several reasons. First, it has been noted that even "slight 
changes" in the way the questions were phrased could result "in 
substantial differences in the type of responses one obtains." 28 
Secondly, one study observed that there was a significant 
difference in the respiratory symptoms reported depending on which 
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It has been reported that 


parent completed the questionnaire. 38 
mothers are more likely than fathers to report chronic respiratory 
problems in their children and that asymptomatic mothers are less 
likely than symptomatic mothers to report symptoms in their 
children. 55 It has been suggested that "[tjhese potential biases 
must be evaluated in epidemiologic studies." 55 


In conclusion, although a number of studies have been 
conducted on parental smoking and childhood respiratory health, 
the results of these studies are inconsistent and are limited by 
the methodology employed in each study. Questionnaires are not an 
accurate method of determining the actual exposure of ETS a child 
receives from his/her smoking parent. Many studies r eport n o 
relationship for parental smoking, particularly when (confounding 
factors such as diet, home dampness or cross-infection in and 


outside the home are considered. Childhood respiratory illness 
appears to be influenced by many different social, familial, and 
environmental factors. To isolate parental smoking as a cause is 
scientifically unjustified. 
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LUNG FUNCTION IN CHILDREN 

The studies that have investigated lung function in 
children and its possible relationship to environmental* tobacco 
smoke exposure are presented in this section. To aid in the' 
interpretation of this literature, definitions of the major lung 
function parameters are provided below. 


Df : One of the most widely used measures of pulmonary function 

in adults and childre n is forced vital capacity and is represented 
in the literature as WVC.\ This term refers to the maximum volume 
of gas that a person can expire as forcefully and rapidly as 
possible from their lungs immediately following a maximal 
inspiration of air. When a person's ability to expire air 
forcefully and rapidly from their lungs (FVC) is compromised, this 
can possibly be an indication of chronic obstructive lung disease. 
Decreased FVC is common in restrictive diseases such as pulmonary 
fibrosis and in obstructive diseases such as emphysema and asthma. 

Df : A second important measure of pulmonary function is the . 

forced expiratory volume in one second , which is' abbreviated as 
lFEVll in the literature, me #evi measure is simply the amount of . 
air that is expired in the first second of the FVC maneuver. As 
with FVC, this parameter is useful in the assessment of airway 
obstruction. The two parameters, FVC and FEV1, are often used in 
a ratio to determine the percentage of a person's FVC that is 
expired in the first second of the maneuver. A FEVl/FVC ratio 
lower than 65% to 70% is characteristic of obstructive lung disease. 
On the other hand, subjects with restrictive lung disease will 
often show a normal or exaggerated FEVl/FVC value. 

Df: Forced expiratory flow, known as ^EF25%-75%] is the 

average rate of flow of air during the middle half or an FEV 
maneuver. The FEF25%-75% is indicative of the status of the medium 
and small sized airways. Decreased values of FEF25%-75% are common 
in the early stages of obstructive lung disease. Low values of 
FEF25%-75% in combination with normal values of FVC and FEV1 are 
often indicative of early small airways abnormality. Reduced 
FEF25%-75% are sometimes seen in cases of severe restrictive disease 
as well. 


All of these measures share a common problem: accurate 
assessment requires the full cooperation and maximal effort of the 
subjects under investigation. Accurate measures are sometimes 
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therefore difficult to obtain, especially when the subjects are 
young children who do not fully comprehend the requirements being 
made of them in the pulmonary function tests. The studies are not 
consistent in the lung function parameters they measure, and there 
is also a lack of consistency among the results of the same function 

tests across studies. Following is a presentation of the major 

* 

studies that have examined these lung function parameters in 
children. The investigators who have found associations between 
impaired lung function and ETS exposure are often uncertain of 
the clinical meanings of the small decreases observed in their 
studies. Therefore, it is not suprising that no definitive 
conclusions have been reached regarding ETS exposure and its 
possible association with lung function in children. 
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RESULTS OF SELECTED STUDIES: CHILDHOOD LUNG FUNCTION 


STUDY 

EFFECT ON FEV1, FEV.75 

EFFECT ON FEF25-75% 

Tager 1976 

decrease 

not reported 

Tager 1979 « 

none 

decrease 1 

Weiss 1980 * 

none 

decrease 

Tager 1983 • * 

decrease 7% 

none 

O’Connor 1987 

decrease 5-7% 

decrease 14-15% 

Ware 1984 

decrease .6-.9% 

not reported 

Berkey 1986 1 

decrease .85% 

not reported 

Hasselblad 1981 •’* 

decrease .5-2% 

not reported 

Tashkin 1984 •— 

none 

decrease 2.5% 

Ekwo 1983 * 

none 

none 

Vedal 1984 * 

none 

decrease 4% 

Spinaci 1985 •- • 

decrease 

none 

Chen 1986 

decrease 3% 

decrease 6% 

Burchfiel 1986 

decrease 4-5% 

not reported 

Yarnell 1979 « 

decrease 3% 

decrease 12% 

Teculesco 1986 • 

decrease 5% 

not reported 

Tsimoyianis 1987. 

not done 

decrease 

Lebowitz 1987 *•* 

none 

not done 

Leeder 1976 **" 

not done 

not done 

Schilling 1977 

none 

not reported 

Speizer 1980 

none 

not reported 

Dodge 1982 , 

j none 

not reported 

Lebowitz 1984 

none 

not reported 

Lebowitz 1984 

not done 

not done 


Adapted from Witorsch 1989 
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PARENTAL SMOKING AND COMPROMISED CHILDREN 
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COMPROMISED CHILDREN 


The literature on environmental tobacco smoke includes a 
body of research on asthma_ and the relationship between ’parental 
smoking and preexistent disease in children. While only a few 
studies have been conducted thus far on children with, for example, 
cystic fibrosis (a genetic disorder whereby lung passages often 
become blocked by abnormally behaving mucus), there have been 
numerous studies that have examined asthmatic children and the 
presence of smokers in the home. The results of the studies have 
been variable and are subject to the influences of many different 
confounders such as s ocioeconom ic status, g enetic determin ants, 
damp housing, and gas cooking in the home. It is not suprising, 
therefore, that researchers are inconsistent in their interpretation 
of the available data on exposure to ETS and childhood asthma. 
Following is a presentation of the major studies that have examined 
a possible association of ETS with asthma in children. Also 
included are the studies available on children with cystic 
fibrosis. 
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RESULTS OF SELECTED STUDIES: COMPROMISED CHILDREN 


Leeder, et al., 1976 


§ Fergusson, et al., 1985 


Horwood, et al., 1985 


f , Murray, et al., 1986 


Reported that episodes of 
asthma in the fifrst* five 
years of life showed an 
association with parental 
history of asthma-wheeze 
and that there is little 
relationship between asthma 
in the first five years of 
life and other family, 
social, or environmental 
factors. 

Reported that maternal 
smoking increased the risk 
of lower respiratory 
infections/symptoms during 
the child's first two years 
of life, and that after 
two years this association 
seemed to disappear. Also 
reported that there was no 
increased risk of asthma 
or asthma attacks 
attributable to maternal 
smoking. 

Reported that there was no 
evidence to suggest that 
the structure, practices 
(including parental 
smoking), or the dynamics 
of the family played a 
significant role in the 
development of childhood 
asthma. 

Reported that maternal 
smoking aggravated symptoms 
in asthmatic children. 
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Reported that sex of child, 
mother's age at the child's 
birth, pneumonia, whooping 
cough, tonsillectomy, 
adenoidectomy, 'allergic 
rhinitis, eczema and 
periodic abdominal 
pain/vomiting attacks were, 
associated with the 
development of childhood, 
asthma. 

Reported that parental 
smoking increased the number 
of emergency room visits 
of children with asthma. 
The lack of an association 
between parental smoking 
and symptoms in asthmatic 
children caused the authors 
to question the mechanism 
whereby parental smoking 
would increase ER visits. 

Reported that it was not 
clear whether parental 
smoking increased the 
incidence of asthmatic 
disease in children. 

The authors conceded that 
the association observed 
with parental smoking may 
reflect a relationship of 
smoking behaviour to a 
number of other social 
factors such as medical 
care utilization and 
maternal stress. 

Reported that paternal 
smoking, including the 
number of cigarettes the 
father smoked at home, had 
no association with any 
test results. Maternal 
smoking in the "wet and 
cold" season was reported 
to increase the severity 
of the child's asthma. 
There was no assocation in 
the "warm and dry" season 


J 
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Somerville, etal., 1988 


Oldigs, et al., 1990 


Sherman, et al., 1990 


Weitzman, et al., 1990 


Rubin, 1990 




and the severity of the 
chi Id' s asthma. The authors 
attribute this to increased 
ventilation in the "warm 
and dry" season. 

Reported a positive 
association between parental 
smoking and asthma in girls 
and a non-significant 
negative relation between 
parental smoking and asthma 
in boys. 

Reported that in children 
with mild bronchial asthma 
one hour of passive smoke 
exposure did not cause 
airway obstruction or 
changes in bronchial 
responsiveness. 

Neither bronchiolitis, 
eczema, croup, personal 
cigarette smoking, maternal 
smoking, paternal smoking, 
nor delivery complications 
bore an apparent relation- 
to the development of 
childhood asthma. 

The authors concede that 
the estimate of children's 
exposure to cigarette smoke 
is "crude", based on parent 
reporting of smoking during 
pregnancy. 

Reported an association 
between parental smoking 
and the severity of cystic 
fibrosis in children. 
However, the authors 
conceded that it could not 
be ruled out that social, 
economic, or other factors 
determined both the smoking 
status of the household 
and the nutritional status 
of the children. 


§ 
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Young, et al., 1991 


Reported that there was no 
statistical difference in 
clinical status or pulmonary 
function between ;children 
with cystic fibrosis from 
smoking and nonsmoking 
families. For patients 
with higher levels of 
physical activity, parental 
smoking appeared to matter 
less. 

Reported that parental 
smoking may contribute to 
a higher level of airway 
responsiveness early in 
the child's life. The 
authors conceded that they 
did not report the actual 
amount of parental smoking 
due to the inaccuracies of 
parental reporting. 
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PARENTAL SMOKING AND OTITIS MEDIA IN CHILDREN 
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OTITIS MEDIA ("GLOE EAR") 


In addition to claims that parental smoking affects the 

• « 

respiratory health of children, there are claims that exposure to 
parental smoking might increase the risk of otitis media (commonly 
known as "glue ear") in children. l )otitis medial is an inflammati on 
of the inner ear that often lea ds to an accumulation of fluid in 
the inner ear canal. Otitis media often appears as a complication 
of various viral and bacterial infections, including measles. If 
left undetected, otitis media can lead to hearing loss and learning 
disabilities. Authors of studies examining this issue have not 
formulated a widely accepted mechanism for how ETS might increase 
the risk of otitis media in children. There are two theories that 
are proposed but have not been scientifically proven: 1) One 

theory is that ETS somehow chronically irritates the eustachian' 
tube of the inner ear, leading to the inflammation; and 2) The 
second theory is that ETS potentially increases the risk of upper 
respiratory tract infections that spread to the inner ear. The 
results of the studies on this subject are variable and are subject 
to the same confounders that potentially bias the results of studies 
on other ETS related issues. While the science on this issue is 
controversial, the reported seriousness of otitis media makes 
investigators anxious to make recommendations for child safety. 
However, the studies on otitis media and parental smoking have not 
established a clear association. 
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RESULTS OF SELECTED STUDIES ON OTITIS MEDIA 



/ r Said, etal., 1978 


$ Pukander, et al., 1985 


Kallail, et al., 1987 


Zielhuis, 1989 



Strachan, 1990 


Strachan, 1989 


Taninio, et al., 1988 


0 


Kraemer et al, 1983 


Reported that number of 
tonsil1ectomies/adenoidec- 
tomies were related to the 
amount of parental smoking 
in the home 

Reported that parental- 
smoking in the home 
increased the risk of acute 
otitis media and that 
breast-feeding seemed to 
have a protective effect 

Reported that parental 
smoking was not associated 
with the occurrence of 
otitis media 

Reported that parental 
smoking was not related to 
an increased risk of otitis 
media 

Reported that parental- 
smoking was an important 
determinant of middle-ear 
underpressure and effusion 

Reported that approximately 
one-third of the cases of 
middle ear effusion in 
their subjects were 
attributable to passive 
smoking 

Reported that parental 
smoking was more prevalent 
among the subjects with 
recurrent otitis media 

Reported that parental 
smoking, atopy, and catarrh 
posed the greatest risk to 
children of developing 
persistent middle-ear 
effusions when present 
together in the same child 
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Pukander, et al«, 1990 


Vinther, et al. f 1982 


Moorhead, 1985 


Black, 1985 


p Fleming, et al., 1987 

D 


Reported that* maternal 
smoking increased the risk 
of acute otitis . media in 
infants and especially of 
recurrent attacks 

Reported that there were no 
effects of parental smoking 
on the frequency of otitis 
media in children 

Reported that otitis media 
was found to be related to 
parental smoking in this 
general practice study 

Reported that parental 
smoking increased a child's 
risk of undergoing surgery 
for otitis media 

Reported that full time day¬ 
care attendance increased 
the risk of ear infections 
(odds ratio * 3 . 8 ) 


J 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025500547 



ETS AND ADULT RESPIRATORY DISEASE/SYMPTOMS 
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ADULT RESPIRATORY DISEASE 

Several studies have examined respiratory disease and 
symptoms and their possible association with exposure to 
environmental tobacco smoke in adults. The studies that examined 
respiratory disease and symptoms in adults are contained in this 
section. For additional studies on adults, see the "compromised 
individuals" and "lung function" sections. 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025S00549 



1 


RESULTS OF SELECTED STUDIES: ETS AND ADULT RESPIRATORY HEALTH 


Lee, 1986 


Koo, et al., 1988 


£ “ Hole, et al., 1989 



Koo, 


et al •, 


1990 


Passive smoking was not 
associated with an 'increased 
risk of chronic bronchitis in 
the nonsmoker. 

Reported an association between 
respiratory symptoms in the 
mothers and the same symptoms 
in their children* Indicates 
that cross-infection is an 
important confounder of studies 
on parental smoking and childhood 
respiratory health. 

•Reported an association between 
passive smoking and adverse 
cardiorespiratory symptoms in 
adult nonsmokers. None of the 
associations, however, were 
significant. 

With the exception of smoking 
by the father and the children's 
N02 levels, no association was 
found between smoking at home 
and N02 levels. 


) 
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LUNG FUNCTION IN ADULTS 

The studies that have investigated lung function in 
adults and its possible relationship to environmental tobacco smoke 
exposure are presented in this section. To aid in the 
interpretation of this literature, definitions of the major lung 
function parameters are provided below. 


Df : One of the most widely used measures of. pulmonary function 
in adults and children is forced vital capacity and is represented 
in the literature as FVC. This term refers to the maximum volume 
of gas that a person can expire as forcefully and rapidly as 
possible from their lungs immediately following a maximal 
inspiration of air. When a person's ability to expire air 
forcefully and rapidly from their lungs (FVC) is compromised, this 
can possibly be an indication of chronic obstructive lung disease. 
Decreased FVC is common in restrictive diseases such as pulmonary 
fibrosis and in obstructive diseases such as emphysema and asthma. 

Df : A second important measure of pulmonary function is the 
forced expiratory volume in one second, which is abbreviated as' 
FEVl in the literature. The FEV1 measure is simply the amount of 
air that is expired in the first second of the FVC maneuver. As 
with FVC, this parameter is useful in the assessment of airway 
obstruction. The two parameters, FVC and FEVl, are often used in 
a ratio to determine the percentage of a person's FVC that is 
expired in the first second of the maneuver. A FEV1/FVC ratio 
lower than 65% to 70% is characteristic of obstructive lung disease. 
On the other hand, subjects with restrictive lung disease will 
often show a normal or exaggerated FEV1/FVC value. 

Df ; Forced expiratory flow, known as FEF25%-75%, is the 
average rate of flow of air during the middle half of an FEV 
maneuver. The FEF25%-75% is indicative of the status of the medium 
and small sized airways. Decreased values of FEF25%-75% are common 
in the early stages of obstructive lung disease. Low values of 
FEF25%-75% in combination with normal values of FVC and FEVl are 
often indicative of early small airways abnormality. Reduced' 
FEF25%-75% are sometimes seen in cases of severe restrictive disease 
as well. 


All of these measures share a common problem: accurate 
assessment requires the full cooperation and maximal effort of the 
subjects under investigation. Accurate measures are sometimes 
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therefore difficult to obtain. The studies are not consistent in 
the lung function parameters they measure, and there is also a 
lack of consistency among, the results of the same function tests 
across studies. Following is a presentation of the major studies 
that have examined these lung function parameters in adults. The 
investigators who have found associations between impaired lung 
function and GTS exposure are often uncertain of the clinical 
meanings of the small decreases observed in their studies. 
Therefore, it is not suprising that no definitive conclusions have 
been reached regarding ETS exposure and its possible association 
with lung function in adults. 
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RESULTS OF SELECTED STUDIES: ETS AND ADULT LUNG FUNCTION 


Bouhuys, et al., 1978 


§ Shephard, et al., 1979 


0 


White, et al., 1980 


0 Comstock, et al., 1981 





0 Kauffmann, et al., 1983 


Jones, et al., 1983 


Kentner, et al., 1984 


Lebowitz, et al., 1985 


The authors reported no 
associations between smoking 
in the home and increased 
symptoms or lung function 
loss among nonsmokers living 
in the same households. 

The authors raise the 
possibility that subj ective 
reporting of symptoms could 
have been "suggested" by 
the odor of the cigarette 
smoke. 

This study has received 
numerous criticisms. 

Passive smoking in the 
home was not associated 
with the prevalence of 
respiratory symptoms and 
was only "suggestively 
associated" with impaired 
ventilatory function. 

Opposite trends in FEV1 
and FEF25-75 were found in 
men passively exposed to 
tobacco smoke, and the 
differences observed in 
women were slight and not 
statistically significant. 

The use of cooking fuels 
was found to be associated 
with impaired ventilatory 
function in a group of 
nonsmoking women. 

Passive inhalation of 
tobacco smoke at home or 
the workplace was found 
not to be associated with 
impaired lung function in 
healthy nonsmokers. 

Reported no dire ct 
association between ETS 
and lung function parameters 
in adult nonsmokers. 


x- 
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Hosein, et al., 1986 


Masi, et al., 1988 


Kalandidi, et al., 1990 


The use of gas stoves was 
found to be Associated 
with impaired lung function 
in women. It was reported 
that passive smoking in 
households where gas stoves 
were used appeared to have 
no effect on lung function 
values. 

The authors concede that 
their use of multiple tests 
of significance (involving 
both exposure and response 
measurements) are likely 
to have resulted in some 
associations achieving 
statistical significance 
by chance. 

Assessment of exposure was 
based solely on the 
husband's smoking habit in 
terms of amount (daily), 
amount (total), and. 
duration. 
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COMPROMISED ADULTS 


The literature on environmental tobacco smoke includes a 

« « 

body of research on asthmatic adults. Studies have been conducted 
in order to attempt to determine whether there is a relationship 
between passive exposure to ETS and the development of asthma or the 
exacerbation of existing asthma in adults. The studies are varied 
in their results, and accordingly, no definitive conclusions have 
been reached by investigators. Following are the studies that 
examine ETS and its possible relation to asthma in adults. 
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COMMENTS ON SELECTED STUDIES : ETS AND COMPROMISED ADULTS 


" Stahle, et al., 1978 

Shephard, et al., 1979 

t Dahms, et al., 1981 

0 Ing, et al., 1983 

0 Romer, et al., 1983 

0 Knight, et al., 1985 

Wiedemann, et al., 1986 

#- • Stankus, et al., 1988 

Bailey, et al., 1990 


The authors suggest that 
tobacco smoke ‘exposure 
might trigger asthma attacks 
by means of an allergic 
reaction. 

Reported that asthmatic 
subjects did not appear to 
have an unusual sensitivity 
to tobacco smoke exposure. 

Five of the ten subjects 
specifically reported 
sensitivity to tobacco 
smoke before their inclusion 
in this study. 

This study investigated 
only six subjects. 

The authors concede that 
the small subject population 
of this study indicates that 
the results must be taken 
with caution. 

Only six subjects were 
studied. 

The authors report that 
passive smoking presents 
no acute respiratory risk 
to young asymptomatic 
asthmatic patients. 

Only 21 subjects were 
included and all had 
complained of respiratory 
symptoms upon previous 
exposure to environmental 
tobacco smoke. 

No relationship was observed 
between passive smoking 
and pulmonary function of 
asthmatic subjects. 
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CONFOUNDERS 


Studies on parental smoking and childhood respiratory 
disease rarely address confounding variables. Confounding 
variables are factors that can create a "false" association between 
two elements by being associated with one or both of them. For 
example, factor X (socioeconomic status) may be associated with 
both factor Y (parental smoking) and factor Z (childhood respiratory 
disease). When factor X is not controlled for in epidemiological 
studies of the possible association between factor Y and factor Z, 
a false association may appear between factors Y and Z. Therefore, 
it is vital that epidemiologists control for confounding variables 
when conducting studies such as those on parental smoking. The 
possible confounding variables associated with parental smoking 
and childhood respiratory disease can be grouped into four major 
categories: (1) household heating and cooking sources; (2) outdoor 
air pollution; (3) organic substances; and (4) demographic, medical 
and socioeconomic factors. 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025500561 



Household heating and cooking sources 


Children living in households with gas stoves have been 
reported to have a greater history of respiratory illness before 
the age of two and small but significantly lower levels of FEV^ and 
FVC corrected for height 1 (FEV1 and FVC are standard measurements 
of lung capacity and function). Similarly, exposure of children 
to gas cooking in the first two years of life has been associated 
with an increased risk of hospitalization for respiratory illness 2 . 
There are reported associations of gas stove use with daily peak 
flow in asthmatic, normal, and allergic subjects. 3 

Oxides of nitrogen (NOx) arising from the use of gas 
stoves for cooking were proposed to be related to a reported 
increase in cough, "colds going to the chest," and bronchitis in a 
study of 5,758 English and Scottish children aged six to eleven 
years 4 . A number of other confounders were controlled for in this 
study, including "age, social class, latitude, population density, 
family size, overcrowding, outdoor levels of smoke and sulphur 
dioxide and types of fuel used for heating." One group of 
researchers reported similar results for a five-year longitudinal 
study of 4827 boys and girls, ages five to ten years. This reported 
association was independent of age, sex, social class, number of 
cigarette smokers in the home, and latitude, and was only found in 
urban areas. 5 
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Use of unvented kerosene heaters, which release nitrogen 
dioxide (N0 2 ) into the indoor environment, was associates with 
significantly more days of acute respiratory illness in exposed 
children 6 . In this study, there was no difference in the number 
of cigarettes smoked daily in the homes of exposed versus unexposed 
children. N0 2 exposure was also reported to be associated with a 
risk of reporting lower respiratory symptoms in children under the 
age of seven 7 . 


/ 



One study reported increased proportions of chest 
illnesses and hospitalizations for chest illness before age two in 
young children living in homes heated by wood-burning stoves. 
Medical histories, sociodemographic factors, or exposure to other 
pollutant sources did not account for the reported association 8 . 


In another report, hot water heating systems were reported 
to have a large effect on lung function in children, when compared 
to the use of forced air heating and air conditioning systems 9 . 
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Outdoor air pollution 

Outdoor air pollutants have been identified 'as a 
confounder in several studies. In one study, acute respiratory 
disease incidence was reported to be positively associated with 
higher ambient sulfate levels 1 . 

A group of researchers examined the importance of indoor 
and outdoor environmental factors (parental smoking, gas cooking, 
suspended particulates and sulfur dioxide) in the respiratory 
health of seven- to ten-year-old Canadian children. The researchers 
were unable to identify any effects of parental smoking or gas 
cooking because the prevalence of these variables was highest in 
an industrial area of high particulate pollution 2 . 

One researcher has reported a strong association between 
respiratory illness and particulate pollution in children living 
in a study site which experiences relatively high levels of 
particulate pollution 3 . 

A study comparing Israeli children living in a polluted 
industrial town versus those living in an unpolluted area reported 
that chronic respiratory symptoms and most pulmonary diseases were 
significantly more common among those children from the polluted 
town 4 . 


) 
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Organic substances 


The relevance of home dampness in the etiology of 
respiratory symptoms in children is supported by current research 
which links dampness with the presence of molds, dust mites, fungi 
and other allergenic microbes. 

In one study, odds ratios of 1.23 and 2.16 were reported 
for home dampness after adjustment for several factors, including 
maternal smoking, in a cohort study of 4,625 eight- to twelve-year- 
old children living in six United States cities 1 . The authors 
reported odds ratios for molds of 1.27 to 2.12 after adjustment 
for maternal smoking and several other factors. . 

Another study reported higher rates of respiratory 
symptoms and symptoms of infection and stress among children living 
in damp houses. The presence of "fungal mould" was also reported 
to be related to higher rates of respiratory symptoms, independent 
of. smoking in the household 2 . In another study, the growth of 
fungi and molds in the home was directly related to respiratory 
symptoms and sensitization to common allergens in children 3 . 

Researchers have reported that children living in damp 
and moldy dwellings had a greater prevalence of respiratory 
symptoms and headache and fever than those living in dry homes. 
The authors reported a dose-response relationship with increasing 
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numbers of symptoms reported in dwellings with higher severity of 
dampness and mold. All these differences persisted after 
controlling for possible confounding factors such as ^household 
income, cigarette smoking, unemployment, and overcrowding 4 . 

Atopic sensitization of children to house dust mites 
was reported to be related to home dampness^. 
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Demographic, medical and socioeconomic factors 

« ♦ 

Low socioeconomic status has been associated with an 
increased incidence of respiratory complications 1 . Factors related 
to lower socioeconomic status include: inadequate medical care, 
poor nutrition, poor outdoor air quality, increased parental 
coughing, higher gas stove usage, frequent change of address, and 
lower per capita living space. In a study of 1,050 European 
children aged eight and nine years, lifetime and current prevalence 
of wheeze were both significantly higher in children from low 
socioeconomic status 2 . 

Watkins, et al., (1986) reported high consultation rates 
for respiratory illness in children whose fathers were in manual 
occupations. This association was not explained by crowded home 
conditions or parental smoking 3 . Gardner, et al., (1984) reported 
significantly higher rates of lower respiratory disease in infants 
of low socioeconomic status 4 . 

Cross-infection also plays a role in the incidence of 
children's respiratory disease. For instance, in a 1988 paper, 
Koo, et al., reported that among Japanese and Hong Kong Chinese 
women, there was a highly significant correlation between the 
frequency of maternal respiratory illness and the frequency of 
respiratory illness in her children 5 . 
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Cross-infection may be relevant to the reports of 
associations between day care attendance and respiratory illness. 
Anderson, et al., (1988) reported that care outside the home (day 
care) is an important factor for acquiring lower respiratory tract 
illness and infectious diseases in children under two years of 
age 6 . Gardner, etal., (1984) also noted significantly higher rates 
of lower respiratory disease among day care infants 4 . Fleming, et 
al., (1987) reported an increased risk for upper respiratory tract 
infection associated with day care attendance 7 . 

Familial characteristics and genetics may also act as 
confounders. For instance, in a 1982 publication, Lebowitz, et 
al., report that an observed relationship between children's 
pulmonary function and parental smoking disappeared when household 
aggregation of body mass was taken into account 8 . Another Lebowitz, 
et al., study (1984) also reported that there was "no remaining 
independent aggregation of pulmonary function measurements" after 
familial aggregation of body habitus was controlled for 9 . Genetic 
predisposition may play a role in respiratory illness and pulmonary 
function 10 ; although cross-infection is also involved 11 . 

"Lifestyle" may also act as a confounder. A study in 
Copenhagen (Holma and Winding, 1977) examined 109 social, medical, 
housing, and hygiene factors on morbidity. The best predictors 
for health were "thriving" (satisfaction), followed by "housing 
standard" and "personal hygiene." The authors reported no effect 
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of parental cigarette smoking on the respiratory health of young 
children 12 . A survey of 314 nonsmoking Hong Kong Chinese women 
and their children and 243 Japanese women and their thildren 
reported that chronic cough and sputum symptoms were at least 10 
times more prevalent in Hong Kong 5 . This observation was attributed 
to occupational exposure to dust or fumes and household crowding 
among the Hong Kong mothers. 


4 ' 


i 




Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025500573 



REFERENCES 



1. Kerigan, A., et al. ( "A Three-Year Cohort Study of the Role of 
Environmental Factors in the Respiratory Health of Children in 
Hamilton, Ontario," American Review of Respiratory Diseases . 
133: 987-993, 1986. 


2. Mitchell, E., et al., "Socioeconomic Status in Childhood 
Asthma," International Jour nal of Epidemiology . 18(4): 888- 

890, 1989. 


3. Watkins, C.J., et al., "Patterns of Respiratory Illness in the 

First Year of Life," British Medical Journal . 293: 794-796, 

1986. 

4. Gardner, G., et al., "Effects of Social and Family Factors on. 
Viral Respiratory Infection and Illness in the First Year of 
Life," Journal of Epidem iology and Commu nity Health 38(1): 
42-48, 1984. 


5. Koo, L., et al., "A Comparison of the Prevalence of Respiratory 
Illness Among Nonsmoking Mothers and Their Children in Japan 
and Hong Kong," Respiratory Illnesses Among Japanese and 
Chinese Mothers and Their Children : 290-295, 1988. 


J 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025500574 




6. Anderson, L., et al., "Day Care Center Attendance and 
Hospitalization for Lower Respiratory Tract Illness," 
Pediatrics 82(3); 300-308, 1988. 


7. Fleming, D.W., et al., "Childhood Upper Respiratory Tract 
infections: To What Degree Is Incidence Affected by Day-Care 
Attendance?" Pediatrics 79(1): 55-60, 1987. 


8. Lebowitz, M., et al., "The Effect of Passive Smoking on 
Pulmonary Function in Children," Environment International . 
8: 371-373, 1982. 





9. Lebowitz, M., et al., "Family Aggregation of Pulmonary Function 
Measurements," American Review of Respiratory Diseases . 129: 
8-11, 1984. 


10. Colley, J.R.T., et al., '"Influence of Passive Smoking and 
Parental Phlegm on Pneumonia and Bronchitis in Early 
Childhood," The Lancet II: 1031-1034, 1974. 

11. Colley, J.R.T., "Respiratory Symptoms in Children and Parental 
Smoking and Phlegm Production," British Medical Journal 2: 
201-204, 1974. 


J 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


SZ.S00SSZ0Z 



12. Holma, B. and Winding, 0., "Housing, Hygiene, and Health: - A 
Study in Old Residential Areas in Copenhagen," Archives of 



Environmental Health 32(2): 86-93, 



J 


1977. 


Source: https://www.industrydocuments.ucsf.edu/docs/nkmxOOOO 


2025500576 



gjSjjgjlag 





) 


PARENTAL SHOKIHC: 


IHG VARIABLES 


Access to medical care 


Age of mother 
Air pollution 
Birth weight 
Breast feeding 
Cooking practices/type 
Day care attendance 
Diet 


Family history of illness 
Family size 
Gender of child 
Genetic determinants 
Heating type 
Home dampness 

Hospital spread of illness 
Household pets 
Newborn illnesses 
Nurture 
Overcrowding 
Parental education 
Parental infections 
Place of residence 
Seasonal variation 
Skin test reactivity (allergy) 
Socioeconomic status 
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I. HEALTH CLAIMS 




• The claim that exposure to environmental tobacco smoke (ETS) 
in the workplace causes disease in nonsmokers is not justified 
on a scientific basis. 

Exposure 

• Measurements taken in offices, workplaces and public places 
indicate that the contribution of tobacco smoke to indoor air 
is minimal. 1 For example, typical nicotine measurements (which 
are particularly revealing because nicotine is unique to 
tobacco smoke) range from an exposure equivalent of 1/100 to 
1/1000 of one filter cigarette per hour. 2 In other words, a 
nonsmoker would have to spend from 100 to 1000 hours in an 
office, restaurant or public place in order to be exposed to 
the nicotine equivalent of just one cigarette. 

Lung Function 

• A 1980 report 3 which concluded that nonsmokers exposed to 
tobacco smoke at work for 20 or more years had reduced function 
of the small airways compared to nonsmokers not so exposed 
still receives considerable attention, although it was heavily 
criticized for questionable data acquisition and analysis. 4 
In contrast, a more recent study of 1,351 German office workers 
reportedly found "no evidence" that everyday exposure to 
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tobacco smoke in the office or at home leads to an essential 
reduction of lung function in healthy adults. 5 

• « 

Lung Cancer 

• Nine of the published studies on spousal smoking and lung 
cancer examined workplace exposure to ETS and the incidence 
of lung cancer in nonsmokers. 6 Not one of the studies provides 
adequate support for an association between ETS exposure in the 
workplace and lung cancer. 

Allergy 

• One of the most widespread beliefs, especially in the workplace 
setting, is that some nonsmokers are "allergic" to tobacco 
smoke. Scientific researchers, however, have not identified 
specific allergens in tobacco smoke. 7 Thus, while some 
individuals may react to the sight or smell of tobacco smoke, 
this does not mean that they are experiencing an "allergic" 
reaction to it. 
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II. SICK BUILDING SYNDROME 


Because it is visible and easily identified by its aroma, 

« « 

environmental tobacco smoke is often blamed for indoor air 
quality problems. Government and private studies of "sick 
buildings* in the United States, Canada and Europe report, 
however, that tobacco smoke may be involved in only two percent 
to five percent of the buildings investigated for complaints 
about air quality. 1 For example, from 1981 through 1987, one 
company studied indoor air quality in 223 different buildings, 
accounting for over 39 million square feet of property, and 
found that ETS was a significant concern in only 10, or 4%, 
of the buildings [Robertson, 1988]. In another SBS database, 
smoking was implicated as a major contributor to complaints 
in only 12 of 408 (<3%) of the buildings surveyed [Collett, 
1989]. The National Institute for Occupational Safety and 
Health (NIOSH) investigated more than 200 "sick" buildings 
and found that tobacco smoke was the source of claimed 
discomfort in only 2* of the buildings investigated. 
Ventilation problems were associated with half the complaints; 
outdoor air was considered a bigger problem than ETS [Melius, 
1984]. Other investigators concluded that bacterial and 
fungal contamination is a major source of indoor air problems 
[Collett, 1989; Robertson, 1988]. 
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Inadequate ventilation exacerbates all indoor air quality 

problems. Thi6 suggests that even a total smoking ban is not 

likely to affect comfort problems in 95 to 98 percent of "sick 

• « 

buildings." 2 

The majority of indoor air quality problems in "sick buildings" 
have been traced to inadequate fresh air and poor air 
filtration. Because the visibility of tobacco smoke may be an 
indicator of inadequate ventilation, the prohibition of smoking 
serves to mask the real reason for poor indoor air quality— 
lack of proper ventilation. In addition, concentrating on 
tobacco smoke ignores the fact that adequate ventilation should 
always be provided in any enclosed space, regardless of whether 
or not smoking is permitted. 
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III. VENTILATION 


In 1981, The American Society of Heating, Refrigeration and 

« « 

Air-Conditioning Engineers (ASHRAE) issued a ventilation 
standard for public places (ASHRAE 62-1981). 1 The Standard 
established two levels of ventilation, one for areas in which 
smoking was permitted, and another substantially lower rate 
for areas where smoking was prohibited. The Standard was 
recently revised and reissued (ASHRAE 62-1989) with one 
prescribed ventilation rate, regardless of whether smoking 
was permitted or not. The decision to reject separate 
ventilation rates for smoking and nonsmoking areas was 
influenced by two areas of research: (l) The amount of 
ventilation required to remove indoor contaminants produced 
by humans, namely carbon dioxide and body odor, is also 
sufficient to remove typical amounts of ETS; and (2) 
ventilation rates for nonsmoking areas under ASHRAE 62-1981 
were found to be inadequate and permitted airborne substances 
to increase, even in the absence of ETS. 2 

Operating costs for increasing ventilation to meet 
specifications set forth in ASHRAE 62-1989 have been estimated 
at 3-5% over current annual energy expenditures for office 
buildings. Compliance with ASHRAE Standard 62-1989 will 
apparently have little effect on annual energy budgets. 3 
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IV. ACCOMMODATION 


( 


• Since the claim that exposure to tobacco smoke causes disease 
in nonsmokers is not scientifically justified, 1 the real issue 
regarding the "right" to smoke-free air is whether or not 
smoking should be prohibited because some people consider it 
to be an annoyance or nuisance. 

Annoyance : 


• Tobacco smoke may be an annoyance or nuisance to some people, 
but such complaints typically arise in poorly ventilated areas. 
Such complaints are most frequently associated with inadequate 
ventilation and to indoor substances other than ETS (See 
Section XI: "Sick-Buildings"]. 

• Regulating a behavior such as smoking merely because some see 
it as an annoyance has undesirable consequences. Numerous 
individual behaviors could fall into the category of 
"annoyances," and to demand restrictions on all those 
potentially "annoying" behaviors is "to call for government 
regulation of everything." 2 

• Such regulations also reject the real possibility that people 
can work things out among themselves and may place a minority 
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of individuals in the position to dictate what is "right" for 
everyone. 

• « 

The alternative to intrusive regulation is good manners, common 
courtesy and cooperation between smokers and nonsmokers. This 
alternative preserves the delicate balance of individual rights 
and allows for accommodation of everyone's desires. 
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The separation Issue : 


• The 1986 Report of the Surgeon General on ETS suggests that 
separation of smokers and nonsmokers is not effective in 
minimizing the nonsmoker's exposure to ETS. That claim was 
made without scientific support. Indeed, subsequent research 
indicates that simple separation of smokers and nonsmokers 
effectively minimizes ETS exposures for nonsmokers. 1 ” 3 

• One recent study reported that the use of designated smoking 
areas reduced exposure to ETS by 95%. 1 Another study of a 
smoking-restricted office building reported that ambient 
nicotine in nonsmoking areas was virtually undetectable, 
suggesting that ETS had a negligible impact on the nonsmoking 
areas of the building. 2 

• Canadian researchers, in a series of reports, presented results 
on levels of ETS constituents in offices where smoking was 
regulated and unregulated. They reported no significant 
differences in average ETS constituent levels between 
nonsmoking offices that received recirculated air from 
designated smoking areas and nonsmoking offices that did not 
receive recirculated air. 3 They concluded: 

The results indicate that the provision of a 
designated, but not separately ventilated 
smoking area can effectively eliminate or 
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drastically reduce most components of 
environmental tobacco smoke from nonsmoking 
offices. 


* f\ 


A federally-sponsored study of ETS in aircraft cabins indice 
that separation of smokers and nonsmokers is an effective me 
for reducing exposure to ETS. 4 The authors reported that a 
ETS constituent concentrations in nonsmoking sections v 
below the limit of detection. Similar results have b< 
reported in other studies. 5 
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